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ABSTRACT 
A knowledge of the character of su rf ace de pos it s i s of fundamental 
importance to a ll e ngin ee r s who dea l with so ils in the design a nd con -
struction of highways or st ructure s having s ha llow foundation s . Thi s 
report, using 111 inoi s data as a guide, illu s trates the use of such 
information by providing a bibliography arranged on a geographic ba s is , 
by making e nginee ring interpre tati ons of geologic and soi l survey infor-
mation, and by indi cat in g how enginee ring problems of design and con-
struc tion a re correlated with natur a l s ystems of soi l c l assif i ca tion . 
It in c lu des a brief review of the geology of 11 I inoi s, an explanation 
of the prin ci ple s of agricu ltur a l so il survey, a de sc ription of the 
ge nera lized soi l condit ions on a phys iographic basis , a set of repre-
sentat ive soi l profiles with their est imated engineer ing classifications, 
and a s ummary of e ngineering considerations by soi l a reas. 
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I. I N TROD UCTIO N 
The story of the surface deposits of 
11 l inois is almost ent ire ly a sto ry of conti-
nental glaciation and s ub sequent weat hering . 
As the glacier s expanded from the areas to the 
north ac ross no rthern Illinois a nd almost to 
the extreme southe rn tip of the state they 
brought wit h them rock and soil materials of 
vary ing charac t e r dependi ng upon the nature of 
the s ur face over whi ch they had passed. Many 
of these materia l s we r e de posited directly from 
t he ice, but as the i ce melted back the major 
rive r s ( such as the Mi ss i ss ippi, Illinoi s, and 
Wabas h) carried vast amounts of ma teri a l s in 
suspension and deposited them at varying dis -
tances from the ice f ront . The se l atte r de -
pos it s not only fil l ed the main val l eys but 
a l so affected the tr ibut ary va ll eys . Strong 
wind s co~ ing primarily from the northwest 
p i cked up some of the mate ri a l exposed in the 
a l lu via ted va lley s and car ri ed it ac ross the 
adjacent upland . I t would be difficu lt to find 
a sq ua r e foo t of a r ea in t he sta te i n whi ch the 
su rface has not bee n affected eit he r directly 
or indirectly by th~ act ion of the continental 
i ce s heets. 
9 
Although most of the deposits covering the 
s urfa ce of the state have the same general 
origin , they vary wide ly , in their character 
depending upon th e v ~ri ous f ac tor s which 
influe nced their method of deposition. Thu s 
one can find material s va rying from the fine-
textured clays of the Big Muddy River Valley 
in the southern par t of the s tate to the very 
coarse -text ured deposits of sand and gravel 
fo und in the Fox River Valley in the north-
eas tern pa rt of the st a te . Furthermore , sub-
sequent to the time of t heir deposition, the 
va r ious deposi t s have bee n expo sed to climatic 
agents which ha ve caused erosion and weathering 
of the su rface . This, too, has l ed to differ-
e nces in the nature of the so il s . 
Since the beginning of the t we nti et h ce n-
tury , a l a rg~ amount of detai l ed information 
on the geo logy and s urfi c ial so il s of Illino i s 
has been accumul ated . Mu ch of thi s ha s been 
pu b! i shed by fe dera l and state agencies, such 
10 Cir . 80. Surface Deposit s of Illinoi s 
(6 I 8) '" as the I I I inoi s State Geological Survey, ' 
the U.S. Geolog ica l Su rvey, ( 21 , 32) the Uni-
versity of 11 I inoi s Agr icultural Experiment 
Station, (25 , 28) the U. S . Department of Agri-
cu) ture (26 , 45 ) h Ill' . S W t e 1no1 s tate ater 
Survey,t 5i) and the Univer s ity of I llinoi s 
En gineering Exper iment Station. (46 ) Since 
1950, the Soil Exploration J nd Mapping Project 
of the Illinoi s Cooperative Highway Research 
Program has prepared many manuscript reports 
especial ly for the state's h ig hway engi-
neers. (8!' 188) Al though much of this infor-
mation can be used directly by engineers in 
planning and development of construction pro-
jects, it i s often overlooked because no con-
venient reference system exists . The bi bl i-
ography, contained in Appendix 3 of this 
report, represents an effort to :emedy this 
situation by indexing pertinent geologic, 
soils, and eng ineering information according 
to a classif ication system based on physio-
graphic divisions. Of particular value to 
those unfamiliar with soi ls and physiographic 
nomenclature is the glossary by Mclerran . (22) 
Th e main body of the report contains first 
a summary of the geology of Illinois, which is 
followed by a discussion of t he characteristics 
of surfa ce deposits classified according to 
their geologic origin . The Map of Surface 
Deposits of Illinoi s, which is included as a 
part of this report , " hows the distribution of 
some important deposits. Chapte r I I I deals 
with the effect of s urface weathering on geo-
logic depos it s and the development of the 
pedologic profile. Th e pedo logic so il classi-
fication system is emphasized because of it s 
importance for the correlat ion of eng ineering 
information and because of the J rge numb e r of 
pub Ii shed soi I reports and ma ,Js in which i t is 
utilized. Th e Soil Association Map of Illinoi s 
i s included to s how the general distribution 
~- Superscript numbers in pare nthesis refe r to 
the Bibi iography, Appendix 3. 
of the various kind s of soi l profiles. Fi-
nally, in Chapter IV each o1f the physiographic 
divisions of Illinois is discussed with respect 
to its geology, s urficial soils, and engi-
neering charac teri st ic s . Typical so il s of 
each area are described in Appendix 1, with 
information on profile characteristics and 
estimated engineering properties . Engineer ing 
considerations which are important in highway 
construction in each so i I association a rea are 
summarized in Appendix 2. Thus, this report 
illustrates the relationship s between the 
geology and the engineering characteristics of 
Illinois so il deposits. By utilizing a know-
ledge of these relationships, the civil engi-
neer, particularly when concerned wit h highway 
construction, can make more accurate pre! imi-
nary estimates of construction costs and con-
struction problems , improve the qua] ity and 
economy of soi I surveys, and faci Ii tate the 
economical design and construction of engi-
neering projects . Although the correlations 
presented in this report by no means cover all 
of the soil s ituations in I llinois, the 
methods utilized here can be used by so il 
engineers as a guide in working out new 
correlations for specific areas. 
A. PLEISTOCENE' GEOLOGY 
Since most of the surface deposits of 
Illinois are derived from materials laid down 
during a glacial epoch, referred to geologi-
cally as the Plei stocene , a knowledge of that 
geologic period i s most important to the soi Is 
engineer working in Illinoi s . Geologi c ev i-
dence st rongly indi cates that during . he 
Pleistocene large masses of ice formed from 
the consolidation of snow collected in one or 
more cente r s of accumulation in Can ada . Under 
the force of their own weight these glaciers 
gradually sp read out over much of the northern 
half of the United States . The ice masses 
which covered I llinoi s emerged principally 
fr om the bas in s of La ke Mich igan a nd Lake 
Er ie . Th e r e i s al so evidence that durin g t he 
ea rl ie r sta ge s of g l ac iat ion some mas s e s sp read 
acros s the Mi ss i ss ippi Ri ve r Va ll ey fr om Iowa . 
The forward movement of the s e mass es of fl ow-
ing i ce was ha lted wherever the ave ra ge a ir 
tempera ture was high enough to cause the r ate 
o f melt in g of the i ce fr on t to equal the rate 
of i ce mov emen t , Wheneve r t he t emper a tur e 
rose so that the ra te of mel t in g exceeded the 
rate of for ward moti on the i ce front retr eated. 
A s tudy of the gl ac i a l depo si t s in Illinois 
a nd e l sewhe re ha s indi ca t ed tha t not onl y we re 
t he r e major withdrawal s of the i ce re su l t i ng 
in four principal s tage s of gl a ci a ti on, but 
tha t even within a s ingle glacial st age the 
i ce some time s withdr ew f o r con s iderable di s -
t ance s and the n readvanced . 
The first ma s ses of i ce of the Pleis to -
ce ne be gan to form about one mi 11 ion yea r s ago 
and the last mass of ice t o cover a portion of 
Illino is be gan its retreat about 20,000 years 
ago . (S) Four maj or adv an ces an d complete 
ret r eat s of g l acia l i ce ar e beli eved to have 
occurre d dur ing thi s in te r va l. The geol og i c 
names and te ntati ve time sche dule f or the se 
even t s are gi ve n in Ta bl e l. Two c lass ifi ca-
tion s o f the late s t s tage a r e gi ven to s how 
t he most r e cent revi s ion, as we ll as a mor e 
f am i I i a r one . Th e new t erm i nol ogy has been 
adopted in t h i s r eport in li ne wi th the po l icy 
. ( l 0) 
o f t he Illinoi s State Geolog ical Sur ve y. 
An exce l l e nt r ecent di s cu ssion of t he gl a c ia l 
s t ages and s ub s tages , a s we 11 as p r oblems of 
t ime co rr e lati on, a r e gi ve n in Chapters 5 and 
( 16) 6 o f a book by Hough. 
Ta b l e l i nd icate s t hat t he youngest 
de pos its of lllino i a n a ge were prnb ab l y e x-
posed Lo wea the rin g for the fir st t ime about 
250,000 ye ar s ago. In contrast, the youn ges t 
depo s it s of Wi s con s i nan age expos ed in l l l ir.ci s 
were p r oba bly f i rst ubj~cted to weat he ri ng 
abo ut 12,000 years .go. Thu• a di f ference of 
I . l ntr )i 'uc i on 11 
r ou ghly 200,000 yea rs exi s t s betwee n t he 
l e ngt hs of time t he two deposits have been 
exposed to wea ther ing. Thi s difference in 
t ime has a n impo r ta nt significance with regard 
to the soils of I ll i no i s , for the Wisconsinan 
deposits cover onl y the northeastern third of 
the s t ate, wher eas 111 inoian deposits are 
exposed over nearly a l l of the remaining two-
th i rd s . The depos i t s of Kan s an and Nebra s kan 
age are of little impo rtance in considering 
the surf ace deposit s of Illi nois, for most of 
t hem we re either cover ed or completely removed 
by ice moveme n t s dur in g 111 inoian time . 
Deposi ts of wi nd - b lown silt or loess were 
l a i d down in as sociati on with the deposits of 
Wi scons inan age . The -ecent classification 
identifi e s as separat e l oe ss deposits the 
Morton an d t he Ri chland si lts (Peorian loess) 
of Woodfo r dian age , and t he Roxana silt of 
Altoni an a ge ; the Farmdal e s ilt i s pos s ibly 
l oes s-deri ved . These depos it s cover the sur-
face of mu ch of I ll inois t o a va riable depth . 
In the we s te rn part the y have ha d a s ignifi-
cant influen ce on che s urfa ce so i l s by 
cove ri ng t he deeply-weathered su rf ace of the 
ol d lllinoian deposit s . Even though the Wi s -
con s inan ice did no1 come dire ct l y into thi s 
a rea, me l twate r fr om the Wi •con s i~an ice 
f l owe d down t he Mi ss i ss ippi, Wabash, and 
Illinois Valleys. I t ·~ from these meltwater 
depos it s that the loe sia l materia l is be li eved 
to have been pr imari ' y derived. 
The Map of the Surface Deposits of 
Ill i no i s which a cr,mpanie s this report atterr pt s 
to s ummarize (1 ) t he prin c ipal glacial depos i b 
of Wisconsin an a ge, including (a) mo r ainic 
r idges , (b) la ke be d a r eas, (c) outwash ar ea s , 
and (d) ground mora ine area s ; (2) the locat ion 
of the princ ip al mor ai nic ridges of Ill i noi~n 
a ge ; (3 ) the lo cat i on ~ o f the principa l a llu-
vi ated va ll e ys , in c lu ding (a) t hos e whi ch con-
t a i n pr i ma rily outwas h deposit s, and b) those 
~~ich we re impounded and ,0nta in lakebe d type 
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depos it s ; (4) un g l ac i ated areas; and (5) the 
dept h of the loe ss on un eroded topography 
th roughout the sta t e whether in g l aciated or 
unglac iated region s . In ad dition, t he princi-
pa l g l ac i a l boundari es are in d i cated and an 
in set Map of t he Ph ys iographi c Di v i s ions of 
111 inois i s included in order to assis t the 
eng ineer i n unde r sta nding t he prin c ip a l 
regions discussed in the body of this report . 
B. ffi E-PLEISTOCENE GEOLO GY 
Many a nd var ied r eport s whi ch d i scuss the 
bedrock geo logy of Illino i s a r e ava il ab le. 
Sin ce these depos i ts are se l dom encount e r ed 
direct l y at the surface, t hi s report will not 
attempt any extensive d i scuss ion ; however, one 
of the best d i scuss ion s is con t a i ned in Willman 
(114) 
and Payne . Tab l e 2 g ives an abbreviated 
geo logi c co lumn for Illino is and indicates t he 
principa l components of the va riou s geologic 
strata as found in the sta t e . In 11 1 i no i s, 
the most common bedrock s tr a ta are tho se of 
Pa l eozoic age . Therefo re, in areas where t he 
g l acia l deposits are absent or very thin, the 
surface so i I s a r e usua lly r e lat ed to th e 
weathering products of limes tone , sandstone, 
and/ or s hale. Expos ures of bedrock a r e r e l a -
tive l y rare except in the ext r eme southern a nd 
weste rn part of the state, and in those areas, 
the bedrock i s I ike ly to be covere d with a 
thick layer of loe ss . I t frequently makes 
little di ff e r ence to the engin eer what the age 
of the materia l may be . Geo l ogic informa tion 
is va luable principally in so f a r as it g i ves 
deta ils concerning the nature of a surface 
rock and the thicknes s of ove rburde n a t any 
particul a r lo ca ti on. Onl y in extreme souther n 
Illino i s a re found the deposits representing 
Creta ceous or ea rly Ce nozo i c age . 
C. GEOMORPHOLOGY- PHYSIOGRAPHIC DIVISIONS 
Th e state of Illinois i s essentia ll y a 
prairie p l ain wh i ch, compared wit h many other 
s tates, presents few st rikin g ph ys iogr aphi c 
contrasts . Th e r e li ef ove r most of the sta t e 
i s moderate to s light and i s not suffi cient 
to exert a marked effect on c li ma t e . Al though 
l arge sca l e r e lief features are absent, the 
physiographic divisions of the state are 
readily apparent and ass ume great l oca l s i gn i-
fican ce . For t hi s reason they provide con -
venie n t subdiv i s ions fo r a discuss ion of the 
s urface depos i ts of the s tate and the ir eng i-
neering cha r acte ri s ti cs , 
More than nine-t ent hs of the sta t e I ies 
within the Centr a l Lowl a nd Phy s iographic Pro-
vince, (l 8) All of the Central Lowla nd Pro-
vince has been glaciated except the Wi scons in 
Driftl ess Sect ion in northwestern Illino i s , 
Th e oth e r provin ces (O za rk Pl ateaus, Interior 
Lmv Pl a t eaus, and Coasta l Pl a in) lie almost 
ent ire l y ou ts ide of t he g l ac ia l boundary in 
extreme southern and southweste rn 111 inoi s . 
Th e sug gested boundaries of the various 
pr ov in ces and their s ubdivi s ion s are s hown 
in Fi gur e I and in the in se t on the Map of 
Surfa ce Depos it s of 11 1 i no i s . Th e boundarie s 
drawn on this map were de lineated by invest i -
gating the phys iographi c contrasts between the 
variou~ pa rt s of Illino i s whi ch a r e r e l a ted to 
the followi11g fact o r s a nd cond iti ons : 
( l) Topography of the bedrock surface, 
( 2) Extent of th e seve ra l glaciations, 
(3) Differ e nce s in glacial morphology, 
(4) Diffe ren ces in age of the uppermost 
drift, 
(5) Height of the g l ac ia l pl a in abo ve 
ma in I in es of dr a inage, 
(6) Gl ac io-fluvi a l agg rega tion of the 
basin areas, and 
(7) Gl ac io-lacu s trine act ion. 
It i s app arent that the li mit s of the various 
divisions have been based primarily upon 
geo l ogic considerat ions, whic h in the state 
of Illinois are prin c ip a ll y considera ti ons of 
g l acial geology . 
St<ige 
RECENT 
WISCONSINAN 
SANGAMON I AN 
ILLI NOIAN 
YARMOUTH I AN 
KANSAN 
AFTON JAN 
NEBRASKAN 
Tab l e I 
PLEI STO CENE GEOLOGIC CALENDAR 
New 
Cl ass ifi ca tion 
Su bs t age Prin cipa l Depos i ts 
Recent a llu vium 
Allu vi um 
Va l de r an Valders drift 
Twoc reekan 
"' Lake Bo r de r drift <fl 
<l.J 
! 0 Richland -Woodford i an c l oess cu 
·- She l byv i I l e drift I... 
0 
<l.J Morton Joess a.. 
Farmda l ian Farmdale peat 
s i I t and 
Altoni an Win nebago dr i ft 
Roxana s il t 
Buffa l o Hart drift 
Jacksonv i 11 e dr i ft 
Payson dri fl 
I 
Te nt at ive 
Time 
Sca l e 
5,000 
8.JOO 
11 .000 
12' 500 
22 .000 
28,000 
60,000 
225.000 
274,000 
310 ,000 
330,000 
600,000 
700,000 
900 , 000 
1 ,ooo ,ooo 
Compiled from: Frye and Willman(lO) an d Hough .(l 6) 
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Forme r 
Cl ass ificati on 
Stage Sub s ta ge 
RECENT 
Manka to 
Ca ry 
Tazewe 1 1 
WI SCON S IN 
Iowa n 
Farmda l e 
SAN GAMON 
ILLI NOIAN 
YARMOUTH 
KANSAN 
AFTON I AN 
NEBRASKAN 
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Tab 1 e 2 
GEOLOGIC COLUMN FOR ILLINOIS 
ERA PERIOD SER I ES NATURE OF DEPOSIT 
Quarternary Pleistocene Tl LL>'<, GRAVEL , SAND, SI LT, 
clay 
Pliocene 
Miocene 
Cenozoic Tertiary 01 i gocene GRAVEL, SAND, clay 
Eocene 
Paleocene 
Cretaceous SAND, clay 
Mesozoic Jurassic Absent 
Triassic Absent 
Permian Absent 
Pennsylvanian SHALE, SANDSTONE, SILTSTONE, 
coal, clay, 1 imestone 
Mississippian LIMESTONE, SANDSTONE, 
siltstone, shale 
Paleozoic Devonian LIMESTONE, DOLOMITE, 
shale, sandstone 
Si 1 u r i an DOLOMITE LIMESTONE 
Ordovician DOLOMITE, LIMESTONE, 
SANDSTONE, SHALE 
Cambrian DOLOMITE, SANDSTONE, 
shale, siltstone, 1 imestone 
Proterozoic Keweenawan Huronian 
CRYSTALLINE ROCKS 
Archeozoic Keewatin 
Capitals indicate predominant materials. 
TENTATIVE 
TIME SCALE 
(Millions 
of Years) 
1-2 
60 
130 
155 
185 
210 
240 
265 
320 
360 
440 
520 
2000 
Compiled from Moore , (23) Weller, (29) and the Summary of Stratigraphy Shown in Geologic 
Cross-Section of 111 inois Basin, by Workman et al., Circular 160 , 111 inois State Geologi 
Survey , Urbana , 1950. 
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II. GENERAL CHARACTER OF SURFACE DEPOSITS 
A. GLACIAL DEPOSITS 
Long before the glacial theory was an-
nounced the earth and stones spread over large 
parts of the surface of the northern hemis-
phere were recognized as deposits brought from 
elsewhere. They were thought of as having 
been "drifted" in by water or by floating ice 
and so they came to be ca 11 ed drift. As used 
today, the term glacial drift or drift em-
braces al 1 rock material in transport by 
glacial ice, al 1 deposits made by glacial ice, 
and al 1 deposits predominantly of glacial 
origin made in the sea or in bodies of glacial 
meltwater, whether rafted in by icebergs or 
transported in the water itself. It includes 
till, stratified drift, and scattered rock 
fragments. An excellent discussion of the 
various modes of deposition of drift and their 
influence on the resulting deposits is given 
in Fl int (S) The deposit of glacial drift 
carried by the ice and laid down directly from 
it as it advanced or retreated is known as 
glacial till or simply 11.ll. Such material is 
typically a heterogeneous mixture of particles 
ranging in size from boulders to fine clay. 
Theoretically, its textural composition m~y 
vary from 99% boulders to 99% clay size, but 
actually such extremes are rarely encountered. 
Ideally, a till deposit has not been affected 
by the presence of water either running or 
standing, and consequently shows no evidence 
of sorting by particle sizes. 
A major portion of the rock and soil 
material transported by glacial action was not 
deposited directly from the ice , but was picked 
up and carried by streams of meltwater flowing 
within or in front of the melting glacier. 
This subsequent handling of the material by 
water always resulted in some sorting of the 
particles and produced evidence of stratifi-
cation in the deposit. Such material can be 
classified generally as stratified drift. 
Deposits may be cal led glacio-agueous since 
they are the result of both glacial and water 
transportation and deposition. Glacio-aqueous 
deposits may be further subdivided into: 
(1) glacio-fluvial deposits, where the mater-
ial has been laid down through the action of 
flowing water; (2) glacio-lacustri ·ne deposits, 
where the material has been laid down in quiet, 
fresh water; and (3) glacio-marine deposits, 
where the material has been ldid down in bodies 
of sea water. 
1. Ground Moraine or Till Plains 
Nearly level to gently undulating til 1 
plains are the predominating physiographic 
feature of much of the state of 111 inois. 
These plains were formed as a result of the 
deposition of glacial debris directly from the 
base of the ice as it moved forward, or by 
simple dumping of the material as the ice 
melted back or down. As the name implies, 
glacial till is the principal constituent of 
these deposits. The term ground moraine is 
used more or less interchangeably with till 
plain and implies the same origin. It is, 
however, a more appropriate appellation than 
till plain for areas where the till is thin 
and the topography is controlled by an irregu-
lar bedrock surface. Normally, a section 
through a till sheet of a uniform age should 
show I ittle evidence of stratification or 
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sor ting. In central and northeastern 111 inois 
the accumulative thickness of the several till 
sheets of Wisconsinan and lllinoian age often 
exceeds 100 feet and the local topography 
wh i ch is of the order of 30 feet or less is 
due entirely to the constructive action of the 
glaciers. In sout hern Illinoi s, where the 
till is so l el y of lllinoian age, the total 
thickness of the s heet is often 20 feet or 
less and the topography i s controlled almost 
entirely by the underlying bedrock. 
The textural composition of the glacial 
till is of primary import ance in determining 
the character of the soils in northeaster n 
Illinois. In the region covered by the Wi s -
consinan i ce s heet the s urface so il s have been 
developed from till s which vary in texture 
from loamy gravel to c lay. Since these mater-
ials are relatively young geologically, the 
characteri st ics of the till are reflected in 
the textural characteristics of the surface 
soils. At depths of 3 feet or more the char-
acter of the till is practically unaltered. 
Wascher et al( 27) have divided the tills into 
six main textural groups in accordance with 
the classification chart shown in Fig. 2a. 
Fig. 2b illustrates the textural propertie s of 
these groups which are described as follows: 
a. Loamy gravel drift. Thi s material, 
which is referred to as Pa rent Mater-
ial l, is normally non-pla st ic to 
slightly plastic and contains from 60 
to 90% combined s and and gravel. 
Rarely does the content of fine-
grained material exceed 10%. Although 
deposits of this material often show 
some evidence of stratification, 
enough examinations have been made to 
indicate that significant portions 
have a till-1 ike character, 
b. Sandy loam till. Materia l of this 
classification, which is referred to 
as Parent Material 2, i s also rela-
tively non-plastic and very similar 
to the loamy gravel till, except that 
the content of gravel size material 
se ldom exceeds 30%. The content of 
fine-grained material averages about 
25 to 30%. 
c. Silt loam and loam ti I l. These 
materials, which are referred to as 
Parent Material 3, have a combined 
sand and si lt content which averages 
close to 70%. Se ldom does the frac-
tion of gravel size exceed 10% and 
the clay size fraction averages close 
to 20%. The materials in this tex-
tural group have sufficient clay to 
render them at least moderat e ly 
plastic. 
d. Silty clay loam till. The materials 
in this textural group, referred to 
as Parent Material 4, differ from the 
loam tills by having about 10% lower 
sand content and a correspondingly 
greater clay content. They are mod-
erately to highly plastic wit h a com-
bined silt and clay content averaging 
close to 80%. 
e. Silty clay till, These materials, 
which are referred to as Parent 
Material 5, are highly pla s tic with 
a clay content averaging close to 
40%. The combined sand and gravel 
content seldom exceeds 15%. 
f. Clay till. The materials in this 
group have a content of clay size 
material which is seldom less than 
45% and sometimes exceeds 70%. Com-
monly, these very highly plastic 
materials, which are referred to as 
Parent Material 6, have a combined 
silt and clay content close to 95%. 
In addition to the differences in the 
textural and plasticity characteristics of the 
till found in the till plains of Wi sconsinan 
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age, there are differe nce s in the surface 
soils brought about by var i ations in relief 
and drainage characteristics . Th e dominant 
landform is a l evel to gently rolling pl a in 
in which, for the most part, the na tur a l 
drainage system has not been well deve loped . 
However , many a rtifici a l drainage ditches ha ve 
been dredged across the countryside in order 
to cultivate the low areas between the knoll s 
and ridges. Although eros ion is not severe 
on most of the ri ses, so il profile development 
is often shal l ow. Gullyin g i s unu s ua l but 
s heet erosion ha s undoubted ly taken it s toll. 
ln contrast, the bas in s often are filled with 
the accumulation of mi nera l matter was hed from 
the surroundins higher land, combined with the 
remains of plant vegetation formed under swamp 
conditions . Eve n where the underlying till 
i s relatively coarse-textured, the water table 
may be high in the ba s in areas, with the 
result that the surface soils are us ually 
high in organ ic ma tt er . 
The till plain s in southern and western 
Illinoi s deposited during the lllinoian s t age 
or earlier do not s how the ev idences of dif -
ference s in texture of the till which are found 
in the northeas tern part of the state . If 
such differences exist, they are se ldom re-
flected in the surface soils because of the 
deep weathering whi ch has taken place. Where 
the topography i s near 1 y level it i s not un-
common to find that weathering of the surface 
of the till sheet ha s taken place to depths of 
6 feet or more. In the Kan san till region s the 
depth of weathering may even exceed 12 feet. 
Thi s intensive weathering over a long period 
of time has led to the develupment of a very 
thick layer of highly plastic subsoi l which 
has been called gumbotil. (? , ll) Since only 
deep cuts or excavations for foundations wi ll 
penetrate this gumbotil l ayer, it is difficult 
to co ll ect information rega rding the character 
of the un derlying unweathe red drift. Hen ce, 
it i s more common to refer to the lllinoian 
drift areas r a ther than to the ll linoian Li ll 
areas, since it i s often diff i cu l t to dete r-
mine whether the underlying material i s stra -
tified or not. In the 111 inoian drift regions 
where the drift deposit ha s not been cove re d 
by a sub stantial thicknes s of loessial male r-
ial, the organic content of the surface so i ls 
in the nearly l evel to depressional areas i s 
low compared to that i n similar areas in the 
younger ti 11 regions . 
2. Moraini c Ridge s or Mo r aines 
Wh e r ever the position of the ice front 
remained rel at i ve ly stationary due to a ba l-
ance between the forward movement of the ice 
and the melting taking place at the f ront of 
t he ice, a thickening of the drift sheet 
occurred . When the ice front withdrew from 
the area, the se thickened edges of a shee t 
were exposed topograph i ca 11 y as rid ges de 1 i ne -
at i ng the former position of the i ce front . 
These ri dges are ca lled morainic ridges, end-
moraines or simply mora ine s . Th ey are a prom-
inant topog r aphic fea ture of the landscape i n 
the Wisconsinan drift area in the northeaste rn 
part of the state, while they are not so fr e -
quent in the lllinoian drift areas to t he south 
and to the west. The Map of the Sur face 
Deposits shows the principal moraini c ridges 
in the state as they have been delineated at 
the present time . The principal constit uen t 
of the moraines in Illinoi s i s glacial till. 
However, because of the active melting whic h 
took place whil e the ridge s were being formed, 
there are many more inclu s ion s of water - worked 
material than normally are encountered in the 
til 1 plain reg ion s. In 111 i no is the 1oca1 
relief in morainic areas se ldom exceeds 50 
feet, although in some l ocations differences in 
elevat ion may be as much as 100 feet. The Map 
of Surfa ce Deposits shows that many of t hese 
moraines may be fol l owed for mi l es across the 
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country . If maps of the surface deposits of 
northern United States are inspected, it may 
be seen that the moraines often extend across 
several states . (g) In contrast 10 the till 
plain regions, the drainage cond.t1ons on the 
moraines are usually good and for this reason 
the depth of , oil weathering is genera lly 
less . 
Due to the method of formation, moraines 
are usually found to contain pockets, lenses, 
and even tubes of water - sorted gravels, sands, 
and silts . Loca lly they may even contain 
water - sor l ed si lt s and c la ys wh i ch have been 
laid down in temporary lak, . As is the case 
with the 1 p'ains, the haracteristics of 
the ti ll iLelf may vary f rom one moraine to 
another . In some cases even within a single 
moraine the texture of the till has been found 
to vary from one part of the state to another 0 
Because of this fact, it has been impossible 
to formu late any prPcise corre l ations between 
the engineering propertic ~ of the glacial 
drift and any particular moraine or group of 
moraines, although certai.1 genera lizations can 
usually be made. 
In general, the comments regarding llli-
noian drift plains app ly 10 lllinoian moraines. 
However, due to the sha ll ower depth of weath -
ering which has occurred on the ridges, there 
is more evidence of textural variations in the 
drift . It i s quite possib1e that the textural 
variations of the Ill inoian till were as great 
as those which have been distinguished in the 
Wisconsinan till. A great dea l more informa-
tion needs to be col l ected before this can be 
definitely determined. There are indications, 
however, that the lllinoian morainic system 
which extends along the west side of the Kas-
kaskia River Valley is definitely more granular 
in nature than most of the olher lllinoian 
moraines . 
3. Outwash Pl ains 
These deposits of g l acio-fluvial charac-
ter are sometimes difficult to distinguish 
topographically from the adjacent til 1 plains. 
Because of the influences of weathering and 
subsequent deposition which have been previ-
ously mentioned, these deposits are very dif-
ficult to map in the 111 inoian till plain 
region. However, they are common in the young 
drift region of northeastern 111 i no is, and for 
this reason they have been indicated on the 
Map of Surface Deposits wherever they a re known 
to exist. Wascher et al(Z?) have classified 
the Wi sconsinan outwash materia l s on the basis 
of two textural groups . Parent Materia l 7 is 
composed of sandy loams and sands, water and /or 
wind deposited. Thu s dune sands as we ll as 
some a llu via l materials are included in this 
group. Parent Materi a l 8 is described as 
medium and moderately fine textured outwash. 
As the ice stood relative l y stat ionary 
while building a morainic ridge, much water 
was flowing off the front of the ice and 
carrying wit h it glacial debris of varying 
sizes . Thi s caused a natural sorting and 
strat ifi cation of the materials when they were 
deposited . The principal outwash areas are 
associated with moraines and 1 ie in front of 
them. Some of these outwash plains occupy 
many square miles, although the thickness of 
the water - sorted materials may vary consider-
ab ly. Norma lly, one would expect to find the 
coarsest textured sediments of sand and gravel 
and the thickest deposits immediately in front 
of a morainic ridge. A grad ua l decrease in 
the grain - size and thickness of outwash takes 
place at successive ly greater distances from 
the ridge front until the deposit of silt and 
sand becomes so thin that it is impossible to 
distinguish it from the underlying til 1 mater-
ial. Because of this variation n textural 
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characteristics it i s difficult to pred i ct 
with any high degree of accuracy the charac-
ter of the s urface deposit of an outwash 
plain at any given lo cat ion. Topographi ca lly, 
these deposits are nea rly l eve l a nd where 
depressional areas occur the resulting accumu-
lation of organ i c matter a nd l oca l sed iments 
ha s l ed to the formation of a surface so il 
whi ch i s very s imilar to that developed in 
t he Wi scons inan till pl ai n regions. Howeve r, 
t he sub strata in these lo ca ti ons wi 11 be more 
gr anul ar in cha racter than the surrounding 
t ill and may in some cases provide a material 
of s uffi c i en t granu l arity to be valuable for 
const ru c tion purposes . 
4 . Alluviated Val l eys 
Clos e ly associated with the outwash 
pl a in s are the deposit s of water - sorted mater -
ial laid down in the major st ream valleys. 
Mo s t of the pre sent s treams and rive rs fun c-
tioned during Plei s tocene times as drainage-
wa ys for the meltwater flowing from the gla -
cie r , and consequent l y their val l eys contain 
much of the outwash material carried out from 
the front of the ice . I t i s probabl e tha t 
during glacial times major rivers such as the 
Mi ss issippi, Illinoi s, and Wabas h filled up 
their valleys very rapidly due to the exces-
sive amount of sediments whi ch we r e bein g 
provided as the glacier s melted back. However, 
s ince the time of the withdrawa l of the ice 
s heets the conditions of sedimentation have 
changed . Because of t he red uction of sediments 
supplied to them the present river s have cut 
throug h their Pl eistocene outwash deposits, 
leaving the se materials exposed as terra ces 
along the s ide s of t he va ll ey . The number and 
s ize of terraces vary considerab l y with the 
s ize of the s tream and with it s importance as 
a glacia l drainage outl e t. In many cases the 
surface of the terrace depos its may have been 
covered with a layer of fine - grained wind -blown 
material; however, at depths of 10 feet or 
l ess, granular outwash materials will usually 
be encounte r ed . These va lley terraces , which 
const itut e one of the major sour ces of granu-
l ar materia l in Ill inois and adjo inin g stales, 
have a lar ge number of gravel pit s l ocated in 
them . Th e Map of Surface Depos i ts shows the 
lo cat ion of the major a llu v iated va ll eys, but 
it i s not possible to say wit h certainty that 
gran ular mate ri a l s of high qu a lit y will be 
found in any specific location in these val -
l eys. Th e sca l e of the map makes it impos-
sib le to ind i cate precise l y whe re hi gh- quality 
materials are most like ly to be encount e r ed . 
In the lllinoian drift regions, tributary 
st reams draining the lllinoian upl and were not 
able to bui l d up their val l eys as r apidly as 
the major drainageways of the Mis s i ss ippi , 
Illinoi s, Ka s ka s kia, and Wab as h Rivers . Fo r 
this rea son the tributaries were blocked during 
at l eas t part of Plei stocene time s a nd their 
va lley s became temporary lake beds. Some of 
the water flowing down the. major drainagew;;y~ 
actually flowed back into the se lake s . The 
most important and extensive areas of these 
lakebed se diment s are delineated on the Map of 
Surface Deposit s . Unde r the conditions of 
la cust rine deposition which prevail ed in the se 
areas, layer s of fine-grained sediment s were 
built up . These are in marked contrast to the 
sed iment s found in the major stream valleys 
draining the Wisconsinan ice front. As th e 
major streams began to cut down through thei1 
own g lacia l debris, the tributary va ll eys were 
gradually drained . The s ur face of these trib-
utary depos its may be covered with a layer of 
recent alluvium laid down since drainage took 
place . However, in the pr i ncipa l tributary 
va ll eys shown on the map t he fine - gr a ined 
p l astic sediments wil I us ua l Jy be encountered 
at a relatively s hal l ow depth . In some cases 
the trib utaries have cut down through t hese 
deposits l eav ing lacustrine t e rraces a lon g 
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their va ll ey wa ll s . On l y a deta il ed so il 
invest i gation ca n s haw whe ther t he bas i c 
depos i t i s l acustr ine or a llu v ia l i n cha r-
acter . 
5 . Ice -Con tac t Stra tifi ed Dr ift 
Associated wi t h bot h t he Wi sconsi nan 
moraines and ti ll pl a ins are deposits of 
s tratified dr if t whi ch ap pear to have been 
formed by wate r - so rtin g of g l acia l mate ri a l s 
a t t he f ront o r within t he body of t he i ce 
itse l f . Su ch depos it s dif fe r f rom t he out-
was h depos it s in the i r topog r aphi c expr ess ion 
and are oft e n c l ass ifi ed on the bas i s of the i r 
s hape . Es ke r s usua lly appea r as ri dges o f 
sand and gr ave l o ri e nted r oughly a t ri ght 
ang l es t o the ass oc i ated mora ine . It i s 
be li eved tha t their s inuous cha r ac t e r in d i-
cates t ha t they we r e ac tu a lly dr a in ageways 
forme d und e rnea th the i ce . I n othe r wo r ds, 
t hey a r e depos it s forme d by a rive r flowin g 
i n ice tunne l s . As t he i ce r e trea t e d th e 
r i ve r bed depos it was l e ft as a rid ge above the 
su r r oun d ing till o r outwas h pl a in. Karnes a r e 
sim il a r in cha ra c t e r t o es ke rine depos it s but 
are expressed topogr aphi ca lly as coni ca l hill s 
or kno ll s . I t i s probabl e tha t they r epr ese nt 
wate r- so rted depos it s l a id down in c r evasses 
a t the front of the i ce whe r e s tr eams flowing 
on t op o f the i ce dump e d the ir loa d of gl ac i a l 
deb r is . The se depos it s a r e mos t common in the 
nor the a s t e rn part of the s t a t e . Some s trati-
fied d rift i s found in t he lllino i a n drift 
region , but it i s oft en so deeply weat hered 
that it ca nnot qu a lify as hi gh-qu a lit y agg r e -
gate . Although t he Map of Surface Depos i ts 
shows t he maj o r a reas of th ese depos it s, many 
good sour ces of gr a nul a r ma t e ri a l a r e t oo sma ll 
to s how on a map of thi s sca l e . 
6 . Lake bed Sedi men ts 
As the Lake Michi ga n i ce l obe withd rew 
from t he no rtheastern part of Illino i s, wate r 
was apparent l y impoun ded between t he maj o r 
mo r ain i c ri dges due t o t he compl ete o r pa r t i a l 
b l ock in g of t he Illino i s Va ll ey . Towa r d th e 
e nd of t he g l ac i a ti on of Illino i s, cons i de r abl e 
a reas i n t he no r t heas t e r n pa rt of t he sta t e 
we r e i nundated to form l a r ge g l ac i a l l akes . 
Geo l og i c i nvest i gat ions revea l that the hi s ~ 
tory of these l akes was act ua ll y qui te com-
p l ex . Du ring some per iods tr ue l acus trine 
cond i t ions pr obab l y pr eva il ed, bu t durin g 
o the r times t he wate r was mov in g through t he 
l a kebed areas so tha t the fin es t ma t e ri a l s of 
c l ay- s i ze we r e no t depos it ed . Seve r a l such 
a r e a s of l ake bed sed iment s a r e indi ca t e d on 
t he Map of Surface Depos it s; some a r e given 
names, such as La ke Chi cago, Lake Wa t se ka, 
etc . No deep la cus trine c l ay depo s it s a re 
fo un d in these areas, a lthough they do have 
the nea rl y ho rizonta l t opogr aphy typi ca l of a 
t ru e l a kebe d. Bar s a nd beach ri dges wer e 
built in and a long the se l ake a reas . Sub s e-
qu e nt t o th e ir form a tion , these sandy depos it s 
we r e r eworked by the wind. Thu s, t he char a c-
te r of the surface depos it s f ound in the se 
a r eas may be quit e va ri abl e, chang ing from 
a l mo s t c l ean sa nd s a lon g the out e r e dges of 
t he l a kes through s andy s ilt s to f ine t extur e d 
c l ays whi ch a re occas ion a lly e ncount e r e d in 
th e centr a l pa rt of the l ake bed a rea . In a 
porti on of the Kankakee Plain Phy s iographic 
Di v i s ion the bedro ck i s ve ry c lose to the 
s urface and thi s a l so comp! icat es the natur e 
of t he nea r- s urface a nd s urface depo s it s . 
Deta il ed inves tiga tion s a r e r e quir ed in or de r 
to descr ibe the so il s wi t h any hi gh deg ree o f 
accur acy . The ge ne r a l cha r ac ter o f the l a ke -
bed sed ime nts in the southe rn pa rt of the s tate 
has a lready been di scussed und e r Sec tion A4. 
B. REC ENT WAT ER-LAID DEPOSITS 
As shown in the geo l og i c ca l e nda r in 
Tabl e l , a ll ma t e ri a l s depos it ed s ince t he 
wi t hdr awa l o f th e Wi scons i na n ice from nor thern 
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Canada shou ld be c l assified geo l og i ca lly as of 
Recent age . Pr actica lly, i t i s often diffi-
cult to separate these Recent deposits from 
those which were associated with g l acial 
action. Ther e are many depos it s in the state 
whi ch have been formed by the action of water 
in e roding the deposits of glacial and wind -
deposited materials laid down during Pl eisto-
cene times. In the broadest sense, therefore , 
Recent water-laid deposits include all accumu -
lations of material deposited through the 
action of water since the close of the g lacial 
epoch. Much of the materia l has been eroded 
from exposed slope s and deposited in depres-
sions, some of whi ch we r e swampy in character . 
Others represent deposits l aid down at the 
base of s teep s lope s where the change in 
gradient was marked, but by far the largest 
proportion of these deposits is found in 
stream valleys . 
l. Depressional Deposits 
Lakes or bogs formed in the sma ll er 
depressions created by g l acia l action have 
been filled not on ly with minera l matter 
washed in by eroding streams, but a l so with 
the organic remains of swamp plants. Depend -
ing upon the relative amounts of min era l and 
organic materia l s whic h have been accumulated 
in a given depression, the so il may vary from 
a highly organic peat depos it to a dark co lor ed 
predominantly mineral so il classified as an 
organ i c silt or an organ i c clay . Because of 
the cond ition s of sed imentation and the hi gh 
water table wh i ch generally prevail in a 
depress ional area, these deposits normally 
have extremely high water contents, somet imes 
to a depth of 10 feet or more . Consequently, 
they present the engineer with some extreme ly 
serious highway co nstr uct ion problems. 
2. Vall ey Deposits 
The nature of the soil material encoun-
tered in stream val l eys is dependent upon two 
factors: the character of the parent mater i a l 
of the area and the age of the stream. I f the 
stream is flowing through deposits of fine -
textured materia l s, the a llu vial deposits will 
consist principally of si lt s and cl uys . On 
the other hand , if the upland mate r i als are 
coarse - text ured, th e al lu vium wi 11 be pri mar-
ily sandy and gr ,wel ly 1n nature . In 111 i no is, 
the predominant parent materia l s ar c glacia l 
drift and loess. Fur thermore , in only a f ew 
instances is the gla c ial drift of a highly 
granu l ar nature. Consequently, mos t of the 
Recent alluvium is of medium textur e. In 
northeastern Illinoi s, Wa scher ~(2?) have 
c l assified most of the va l Jey deposits as 
Parent Mater i a l 9, whi ch i s descri bed as mixed 
bottom l and, terrace, and bluffwash materia l s. 
Th e age of the stream associa te d with the 
a llu v ium has an important influence on its 
texture. A sw ift flowing, youthful stream 
with a steep gradient can transpo rt the coarse -
textured particles, whereas matur e, or o l d 
meandering streams which flow s l rn·1 ly cL!n carry 
only materials of fine - grained si l t or clay 
s i ze (except in flood stage) . Wi th in an o l d 
va ll ey the texture of the stream al luvium may 
vary from va ll ey wall to valley wa ll. In the 
s la ck- wate r a reas near the val I ey wa I I , fine -
textu red backswamp deposits a r e ve r y often 
encounte r ed . The se deposits often have a high 
percentage of organic material combined with a 
high c l ay content and are, therefo re, highly 
plastic and often highly compres s ib l e , not 
unlike many depressiona l deposit s . On the 
other hand, the materials encounte r e d imme d i-
ately adjacent to the st r eam it se lf a re ofte n 
quite sandy in char acter, being the na tura l 
l evees formed by the deposition o f ~a nd-size 
materials when the stream overtop s its banks 
in flood stage . Betwee n the natur a l l evee af'd 
the backswamp area will be found typical a llu-
vi a I s i I t ~ and fine sand s . I t i s apparent 
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that one of the most significant characteris-
tics of alluvium is its variability. The 
variability is often noticed in sections 
through such deposits which show the lenticu-
lar or stratified nature of the materials. 
Becau se of this depositional chara cter i stic 
these deposits often have a higher permeabil-
ity in t~e horizont a l than in the vertical 
direction. Furthermore, it i s uncommon to 
find evidence of significant so il weathering 
in alluvium because fresh materials are con-
stant ly being deposited whenever the stream 
goes into flood or changes its position due to 
meandering. Engineering construction in val-
ley areas consequently require s extremely 
careful and thorough soi l exploration proce-
dures in order to obtain even a reasonable 
idea _of the nature of the deposits. 
C. WIND-LAID DEPOSITS 
Closely associated with glacial deposits 
but usually distinguished from them are depos-
its of sediments laid down by wind action. 
The phy~ical character of these sed iment s and 
their stratigraphic and area l distribution 
show that in 111 inois the wind-laid sed iment s 
are predominantly material s which were first 
transported by ice, then transported and sorted 
by water, and finally further transported and 
so rted by wind. Th e physical nature of moving 
air is such that it is 1 imited to the handling 
of particles no l arger than coarse sa nd. Be-
cause of the cohesive charact e ristics of clay -
s ize material, it is only rarely that the wind 
ca n pick up and transport materials of very 
fine size. Con sequently, deposits of wind-
blown material are divided into two main groups, 
those of sa nd- size and those of silt - size . 
Even sand-size materials cannot ordinarily be 
transported over great distances by wind action 
and, therefore, wind-blown sand deposits are 
ordinarily located close to the source of the 
sand, These are expre ssed topographically as 
dunes, Because of its finer s ize the s ilt 
fraction can be winnowed out of the sand and 
carried to a greater height by the wind, Be -
cause of the relation s hip between particle 
s ize and distance to which the particles can 
be carried, accumulations of si It-size mater-
ial rarely show any evidences of stratifica-
tion wit hin a given deposit. The se accumu la-
tions of wind -blown si lt- s ize material are 
1. Sand dunes 
Sand dune deposits are found most often 
in association with beach ridges or on the 
surface of major outwash or terrace deposits, 
usually in or immediately adjacent to the 
major alluviated va ll eys , Because of previ-
ous handling by glacial ice and by water, the 
predominant minera l in most of the 111 inoi s 
sand s is qu a rtz. Wh en these materia l s have 
been further sorted by wind, they are pr ac ti-
cally inert and extremely resistant to weath -
ering processes. Typi cally, they are non-
plastic and almost uniform in grain size . 
2, Loess 
Deposits of wind -blown silt cover near ly 
a ll of the western half of Illinoi s to a depth 
of 6 feet or more. Mu ch of the eastern half 
of the state is covered by a deposit which 
varies from 2 to 4 feet in thickness . Parti-
cularly good discussions of the loessial de-
posits of 111 inois are given in Smith( 25) and 
Leighton and Willman. (20) Invest i gation has 
revealed that the depth of these deposits 
varies with the distance from the source and 
the widt h of the major stream bottoms in the 
source area, Furthermore, the average grain-
s ize of the loess decreases with the distance 
from the source. The Map of Surface Depos it s 
indi cates the depth of the loess on uneroded 
topography at contour interval s of 4 , 8, and 
25 feet, Because of the intimate relationship 
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which appears to exist between the al lu viated 
va 11 eys (source) and the l oess thickness, it 
is generally conc luded that maximum loess 
deposition took place with winds blowing pre-
dominantly from the northwest across the wide 
valleys at times during which the stream acti -
vity had considerably decreased, probably 
during the winter seasons in times of glacia -
tion. 
D. BEDROCK DEPOSITS 
The outcrops of bedrock in Illinoi s are 
limited to a relatively sma ll percentage of 
the total area . Neverthe l ess, within these 
areas, soi l s developed over bedrock present 
problems which are considerably different 
from those encountered throughout the rest of 
the state. In portions of extreme south , 
southwestern, and northwestern Illinois, some 
residual soils have developed from the under-
lying bedrock. Th e nature of such so ils varies 
with the character of the bedrock but usua lly 
shows modifications depending upon the thick-
ness of overlying loess. 
All of the bedrock exposed in 11 l inois 
is of sedimentary origin and can be c l assed as 
limestone, sandstone, sha le, or c lose ly inter-
bedded strata of two or possibly three of these 
rocks. In residual so il areas topography i s 
important because it influences the thickness 
of the residuum above bedrock and also the 
abi lity of the surface water to penetrate the 
rock strata . In areas of high relief, the 
weathered soil is often extremely shallow and 
problems of bedrock excavat ion assume major 
engineering importance . On the other hand, in 
nearly flat or depressional areas, weatheri ng 
may have proceeded to a cons iderabl e depth 
with the resulting formation of thick st r ata 
of highly plastic so il material. In some parts 
of the state the development of residua l soi l 
from the bedrock is comp ] icated by surface 
coverings of loess or g l acia l deposits of 
variable thickness. Con sequent ly , within 
areas where the bedrock is relatively close 
to the surface, the problem of predicting 
even the average character of the surface 
deposit at any given location becomes extreme-
ly complicated. An excellent discussion of 
the character of the bedrock surface of 11 l i-
. . . d . H b ( 14) Th f no1s 1s conta1ne 1n or erg. e use o 
Horberg 1s Map of Bedrock Topography in combi-
nation wit h topographic maps of the state 
enables one to make general estimates of depth 
of overburden in any g i ven area . However, 
deta. l ed investigations are necessary in order 
to obtain a more precise concept of the depth 
to soi l-bedrock contact in any specific 
I oca I i ty. 
On a l arge sca le, the bedrock surface of 
the state of Illinoi s may be thought of as 
having a configur ation of a shallow bowl or 
basin. In the centra l part of the area, the 
strata are relatively flat-lying and are 
cove red with deposits of glacial or ig in often 
exceeding a depth of 300 feet. However, at 
the borders of the state, particularly in the 
south and southwest, the stra ta have been 
turned up so that sediments of increasingly 
greater age are exposed as one proceeds out-
wards across the upturn ed edges. Sin ce sed i-
mentary st rata vary in their chemical and 
physical characteristics, much of the topog-
raphy in southern Illinoi s is caused by dif-
ferences in the resistance of the varying 
stra ta to weathering processes. The se dif-
ferences in physical and chemical cha ract er i s -
tics are als c important to the engineer because 
they are ofte~ r~la"ed to hi s engineering 
problems. 
l. Lime stone 
Under the climatic cond itions that prevail 
in the state of Illino i s, lime stone is us ua lly 
the weakest of the sed mentary rocks. Thi s is 
due to the fact that the principal component 
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of I imes tone bedrock, ca l c ium ca rbonate, is 
so luble in ground water. Th e re s idual weath-
er ing product of 1 i mes tone rock i s composed of 
the impurities which ex i sted in the original 
rock . Depending upon whether the I ime stone 
was a s haley 1 imestone, a sandy 1 imestone, or 
a che rty 1 imestone, the properties of the 
residual material will vary . Mor e important, 
however, is the fact that so lution is usual ly 
acce lerated along natural joint or crack sys -
tems in the rock it se lf. Thi s l eads to the 
deve lopment of cavities, s inkhole s, and weat h-
ered rock s trata where so lution processes have 
been most active . Such discontinuities in the 
rock present the engin eer with some of his 
most difficult problems . The development of 
cavit ies is most extensive in the valleys and 
on nearly level areas where the greatest 
infiltration of water takes place. However, 
even on hilltop s the probability of the pres-
ence of some solution cavities can not be 
completely overlooked. Oft en a 1 imestone 
area may be drained by underground river s 
wh ich flow at several tens of feet below the 
present ground surface . Here what appears to 
be relatively sound rock can be underlain by 
cav itie s which may cause it to collapse und e r 
heavy loads. 
Jn some parts of the state the bedrock 
s urface may be covered by a relatively thick 
layer of residual material even in the upland 
areas . This is us ually a pla st ic clay, some -
times mixed with chert fragments . Even here a 
c lose inspection may indica t e the presen ce of 
sinkho les, and a study of the drainage systems 
may s how that the drainage i s mostly int e rnal 
rather than surficial . 
2. Sandstone 
Under the humid climatic conditions pre-
vailing in Illinoi s, sa nd stone is usually the 
most resistant of the sed imentary strata . It s 
re s i sta nce varies somewhat with the presence 
of minerals other than quartz. A coarse-
textured , weak ly- cemented sandstone wil 1 
normally weather to a residuum which is 
predominantly sandy . On the other hand, a 
ha rd , resi s tant sandstone or one which con-
tains appreciable qu antitie s of s hale may 
yield a clayey residuum . In e ither case the 
depth of residual material will seldom exceed 
10 feet. Very often, rock fragments will be 
encountered throughout most of this depth. 
The sa ndstone bedrock and it s residual 
soil may be covered by a layer of loess. If 
the depth of l oessia l overburden varies, it 
may be difficu lt to estimate the relative 
amount of so il and rock excavation required 
in cut s . Sand s tone strata often cause seepage 
into cuts because of their relatively high 
permeability. Thi s seepage may be difficult 
to handle and may cause so ftening of weaker 
interbedded strata. 
3. Shale 
Soils developed from shale bedrock are 
subjected to the same kind of variations as 
those from sandstone. Th e character of the 
re s iduum depends to a large extent on the 
textural composition and the degree of com-
paction of the shale . In general, sha l e may 
be thought of as being intermediate between 
1 imestone and sandstone in resistance to 
weathering . Typica lly , the weathering product 
i s a moderately plastic s ilty clay . Except 
unde r unu s ual conditions, depth of weathering 
does not progre ss to any great extent because 
of the impermeabi 1 i ty of most shale rock. 
Even s hales which appear to be relatively hard 
and sound are not recommended for subgrade 
con s truction because the surface may weather 
to quite plastic materia l s in a relatively 
s hort time . In many parts of southern Illinois 
the s hale is covered by a l ayer of wind-blown 
s ilt and the character of the surface does not 
reflect that of the underlying bedrock. 
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4. lnterbedded Sediments 
Sedimentary deposits grade more or l ess 
gradua lly from one type to another . In some 
cases the a lt er nating strata are quite thin 
and the resulting residuum may have properties 
intermediate between those of the various rock 
constituents . Genera ll y, i t may be sa i d that 
such residual materia l wou l d tend to be more 
plastic than that deve l oped from sandstone 
alone, and l ess plastic than those developed 
from either limestone or sha l e . 
As the sedimentary strata become signifi -
cant ly thicker, but sti ll thin enough so that 
a cut may expose severa l different l aye r s, the 
most se ri ous e ngineer ing problems may be ex-
pected. As mentioned prev iou s ly , the st r ata 
are upturned in areas where sedimentary rock 
is most I ikely to be encount ered near the 
surface . Thi s tilting is conducive to dif -
ferential weathering of the strata, and a l so 
the deve l opment of potential s li de surfaces 
where seepage from sandstone strata may have 
caused disintegration of underlying sha l e 
strata . Seepage a l one may present problems in 
some areas due to erosion of slopes or soften-
ing of the subgrade in cuts . Most important 
is the comb ined action of dra inage wate r in 
lu bricating the contact between strata and in 
soften in g the sur face of sha l y strata . Thi s 
often causes s lop e fa ilures in art ifi c i a l cu ts 
as we ll as on na t ura l s l opes . The eng ineer 
s houl d give serious cons iderat ion to a ny cuts 
into interbedded strata, parti cul ar ly where 
the st rat a dip toward the cut. 
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111. THE PROFILE OF SO IL WEATHER ING 
AND PEDOLOGIC CLASSIFICATION 
A. SOIL FORMING FACTORS 
Immedia tely after the depos iti on of mater -
ial by any geo l ogic pr ocess, forces of chem i ca l 
and phys i ca l weat he ring begin to attack it. 
These forces are most effect i ve in a lt ering the 
mater i a l exposed a t the s urface ; consequent ly , 
weat hering proceeds from the s urface downward. 
Th e var i a tion in int e ns ity of weat he ring with 
dept h l eads to the deve lopment of l ayers or 
horizons of materi a l in varying stages of 
a l terat ion . The total of a ll these horizons 
exposed in a cu t or sect ion a t any particular 
location const itutes the profi l e of so il 
wea therinq . Thi s is often. referred to as the 
pedo logic so i l profil e o r s imply the soi l pro-
file . Since the soil profil e which us ua lly 
extends to a depth of five or s ix feet is the 
portion of the ea rth' s s urface in which plant 
growth take s p 1 ace, it has been extensive 1 y 
d . d b . 1 1 . 1 . . ( Z6) s tu 1e y agr1cu t ura so i sc 1ent 1sts . 
The e ngin ee r shou ld bear in mind that thi s soil 
profile i s not , in most ca ses , s ynonymou s with 
hi s us ual conception of a soi l profi l e. The 
l atter may ex t end from the s urface to consider-
ab l e depths through a ll un conso lidat ed material 
above bedrock. Thu s, the e ngin ee r' s profile 
may reveal o ther horizon s whi ch a r e due to 
depositiona l vari a tion s . If these depos i t ion a l 
horizons extend c l ose to the surf ace of the 
earth, there may be a comp ! i cat ion between t he 
character of the hor i zon as deposited and the 
alterat i ons whi ch have taken pla ce due to 
weat he rin g from the s urface downward . 
A hyp o thetica l pedo l ogi c soi l profil e i s 
s hown in Fi gure 3. Th e profil e conta i ns four 
principal or major horizon s, des i gnated as 
A, B, C, a nd D. The upp e rmost horizons are 
very often further subdivi ded on t he basi s of 
minor va ri a tion s occurrin g in the zones wh i ch 
are tra nsitiona l from one hori zo n to t he other. 
It i s extremely uni ike ly that any particular 
so il prof il e would s how a l 1 of the horizon s 
des i gnated in Figure 3. From the e ng inee rin g 
s tandpoint it i s us ually suffi c i en t to deal 
only with the principa l hori zons . In hu mid 
region s, the upp e rmos t horizon (A), has been 
subj ected to the most rigorou s at t ac k; con se -
quently, it normal l y contains relati ve ly sma l 1 
amounts of so luble con s tituent s and c l ay s i ze 
particl es . Some of these have been was hed 
downward by the percolating ground wate r. 
The l eached or el uviatcd A horizon gradu -
al l y changes at it s ba se into the second hori -
zon , the B, in which fine - grained materia l 
ha s been deposited . The washing in , or il l uvi -
ation, process ha s re s u l ted in th e joini ng 
toget he r of fine parti c l es into large r particle s 
or aggregates . This aggregation usua l ly 
r es ult s in the development of a st ru c t ur a l 
arrangement of v i s ibl e fragment s whi ch a r e 
oft e n characte ri s tic of the various condit ions 
of so il format ion. Su ch s tructural deve l opment 
i s nearly a l ways l acking in the hor izons be l ow 
the B. 
Ge ne rally, there i s a g r ada tion from the 
B horizon into the r e l at ive ly un a l tered mater -
i a l repr esentative of the or i g i na l depo s it . 
Depending upon the nor ma l pos i tion of the grou nd 
water table . some l eaching of so lu b l e consL i-
tuents or oxidation of t he iron compoun ds may 
have taken place in the upper part of th i s 
THE SOLUM 
(The genetic soil 
developed by 
soil-forming 
processes.) 
The weathered 
parent material 
Horizons of 
eluviation 
Horizons of 
illuviation 
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B2 
B3 
r G L-
c - I 
.f_a --l 
c 
c- --, 
S:_S ...J 
Loose leaves and organic debris) 
largely undecomposed. 
Organic debris partially decom-
posed or matted. 
A dark-colored horizon with a 
high content of organic matter 
mixed with mineral matter 
A 1 ight-colored horizon of maximum 
eluviation. Prominent in podzol ic 
soils; faintly developed or absent 
in chernozemic soils. 
Transitional to BJ but more 1 ike 
A than B. Sometimes absent. 
Transitional to BJ but more like 
B than A. Sometimes absent. 
Maximum accumulation of silicate 
clay minerals or of iron and 
organic matter; maximum develop-
ment of blocky or prismatic 
structure; or both. 
Transitional to C. 
Horizon G for intensely gleyed 
layers) as in hydromorphic soils. 
Horizons Cea and Ccs are layers 
of accumulated ca lcium carbonate 
and calcium sulphate found in 
some soils. 
Any stratum underneath the soil 
such as hard rock or layers of 
D clay or sand) that are not parent 
material but which may have signi-
ficance to the overlying soil. 
Figure 3 
Hypothetical Soil Profile 
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third or C horizon. Usua lly , however, the 
mater ial will be texturally similar to the 
original deposit and relatively unaltered from 
the engineering standpoint. It has been 
previously mentioned that the s urface deposits 
in a large part of 111 inois consist of a layer 
of loess, underlain by glacial drift. Cons e -
quently, many Illinoi s soils have a C horizon 
composed of relatively unaltered loess which 
is underlain at variable depths by a D horizon 
of glacial drift, whi ch may be either till or 
water - sorted material. 
1. Parent Material 
The profile of soil weathering as evi-
denced by the characteristics of the A, B, C 
and other horizons is dependent upon several 
factors of soil formation. If the deposit has 
been exposed to weathering for a comparatively 
short time, the character of the original 
geologic deposit determines to a great extent 
the characterist ics of the s urface soil. The 
nature of the original deposit, the parent 
mater i a 1, is therefore an important factor of 
soil formation. In Illinois the parent mater-
ial wi ll vary depending on whether it is 
glacia l , alluvial, windlaid, or bedrock in 
origin . Since the geology of the parent mater-
ial has had a marked influen ce upon the devel-
opment of the soil profile, it would be possi-
ble to consider only the character of the 
parent material as a basis for grouping soils. 
However, the unweathered parent material may 
not be encountered within depths of five to 
ten feet from the surface , and it is often this 
uppermost zone with which the highway engineer 
must deal . It is therefore important to con-
sider the other factors of soi l formation which 
have contributed to the deve l opment of the soil 
profile. 
2. Time 
As the process of weathering continues, 
the influence of parent material on the soil 
profile is overshadowed by environmental 
factors. For this reason time must be li s ted 
as an important factor of so il formation. It 
has been pointed out that in 111 inois a marked 
difference exists in the l ength of time to 
which the various glac i a l deposits have been 
exposed to weathering . The Wi sconsinan drift 
in northeastern Illinoi s has been exposed a 
much shorter time than the Ill inoi an and older 
drifts which are found in southern and wester n 
Illinoi s. This fact ha s led to marked dif-
ferences in the soils formed on the different 
drift sheets. 
3. Climate 
The speed at which chemical and physical 
alteration of rock and soil materials takes 
place is closely related to the availability 
of moisture and average temperature variations. 
Therefore, climate must be considered as an 
important soil forming factor. Although cl i-
matic variations within the state of 111 inois 
a r e not marked, there is a significant dif-
ference between the mean winter temperatures 
in the extreme northern part of the sta te and 
those in the extreme southern part of the state. 
Similar differences also exist in evaporation 
ratios due to differences in the mean summer 
temperatures. The effect of freezing and 
thawing of the surface so il s i s important as 
a factor of soil formation and of engi neering 
des i gn, especially in northern Illinoi s. 
4. Topography 
The so lution and transportation of min-
era l s within the so il is dependent primarily 
on the amount of water which flows downward 
through it. Topogr aphic position or~ con-
trols to a lar ge extent the ratio between the 
amoun t of water which falls on the surface and 
and that which eventually percolates downward 
in any particular location. Therefore, under 
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simi lar conditions of rainfall , much more 
water wi ll percolate downward through nearly 
l eve l soils than through soi l s which are formed 
on steep s lope s . 
5. Vegetat ion 
The characteristics of the soil profil e 
will also depend on the type of vegetation 
under which it has been developed. Thi s i s 
principally reflected in the contrast between 
soils of light color which were developed 
under forest vegetation and soi l s of dark brown 
to black colors which were developed under 
prairie or swamp-grass vegetation. Although 
the engineer may not be concerned with soi l 
color as such, color is indicative of the 
amount of organic matter present in the so il. 
For most engineering purpose s it is desirable 
to eliminate as subgrade or fill materials any 
so il s with an appreciable organic content. 
Soil s developed from grass on nearly level 
topography may have relatively high organic 
content s to depths of two or three feet, 
whereas those developed under forest vegeta-
tion on moderate slopes may have very low 
organic content confined to the top six inches. 
B. CHARACTERISTICS OF THE PEDOLOGIC PROFILE 
In describing the typical soil profile 
the following features are usually considered: 
(1) Number of horizons in the profile , 
(2) Thicknes s of horizon s in the profile, 
(3) Relative arrangement of horizon s in 
the profil e, 
(4) Percent organic matter, usually 
reflected in the color of the horizon , 
(5) Dr ai nage class, as influenced by sur-
face s lope, permeability of soil, and 
position of water table, usua lly 
reflected in the brightness of co lor 
and presence or absence of mottling , 
(6) Texture and s tru c ture of horizons, 
(7) Ch em i cal and mineralogica l composition, 
(8) Con cretions and other s pecial f or n;a -
tions, 
(9) Vegetat ion, and 
( l 0) Geology of the parent mater i a I . 
Profi Jes which are s imil a r with regard to 
a 11 the above f eatures a r e group ed togethe r .:JS 
.:i pedoloqic soil type , The class i fi cat ion of 
a pedologic type i s not dep endent upon il~ 
agricu ltur a l characteri s ti cs, but onl y up on 
the inherent charact e ri st i cs of the prof ile 
itself. In the Uni ted States. however . mo ~ t 
of the classification of s urface soi Is an d 
de 1 i neat ion of prof i 1 e characteristics has 
been done by Agri cultura l Experiment St ation> 
working in cooperation with the U. S. Dep.:irt -
ment of Agricultur e . A comp l ete discussion 
of the factors whi ch are taken into con~ide r-
ation in soil c l assification i s given in the 
Soil Survey Manu al . (26 ) 
Once a soil type has been set up on th • 
basis of a particular se t of characteristi cs, 
it i s assigned a name which consists of t wo 
parts. The fir s t part i s a proper (soil se rie s ) 
name which is usually assigned, as ar e geol ogic 
names, on the basis of some l oca l geographic 
feature. The second part is a designati on of 
the texture of the A horizon. All soil pro-
files which are simi lar in every re spect ex cept 
for the texture of the surface horizon ar e 
designated under the same series, The so i 1 
series thu s repre sents one grouping of soils 
on the basis of a number of s imilar charact er -
istics. Typical so il type names in 111 inoi s 
are Elliott silt loam and Drummer s il ty c lay 
loam. 
The textural characte ri stics of al 1 hor i-
zons are based upon a c la ss ification system 
adopted by the USDA and which differs s lightly 
from those common ly used in highway engineering 
work, Figure 2(a) shows the triangular tex-
tural diagram and the size ranges of each of 
the soil separates whi ch are used for clas s i-
f . . 1 . 11 d 1 . b 1 . . ( 26 ) y1ng soi s 1n a pe o og1c pu 1cat1ons. 
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C. MAJOR PEDOLOGIC SOIL GROUPS 
If a large number of profiles represent-
ing differe nt soi l series are compared it can 
be seen that some of these profiles have cer -
tain characteristics in common . Thus larger 
groupings can be set up consisting of several 
soil series . In pedologic c lassification three 
major groups of so il orders have been distin -
guished; zonal, intrazonal, and azona l. The 
orders are further sub divided into great soil 
group s, each of which exhibits a number of 
profile characteristics in common . However, 
each great so il group may contain a l arge 
number of soi l series . 
1. Zonal 
Zonal so ils have well-developed profiles, 
the significant characteristics of wh i ch have 
been determined by the action of c limate a nd 
vegetation. When viewed in a broad world-wide 
perspective, the climatic conditions through-
out the state of Illinoi s are relative ly uni-
form. Con sequently, there are only two zonal 
great soi l groups which are recognized in this 
state . The first group is cal led the Gray-
Brown Podzol ic. Gray-Brown Podzol ic so il s have 
formed under deciduous forests in a coo l-
temperate moist c limate. Typically these so il s 
have a comparatively thin organic Ai horizon 
over a leached grayish-brown A2 horizon. The 
leached horizon i s underlain by a brown B hori-
zon with a we ll-developed str ucture. The 
second great soil group covers a larger area 
of the state than any other. Thi s is the 
Brunizem group of soils developed under grass 
vegetat ion in a coo l moderately humid climate . 
The decomposing grasses have formed a dark-
colored A horizon high in organ i c colloids , 
The contact between the A and B horizons is 
not so we ll-defined as in the Gray-Brown Pod-
zol ic soi l s . There is usually a gradual 
transition from the dark brown granular aggre-
gates of the A to the yellow-brown blocky 
structure of the B. 
2. lnt razonal 
In Illinois the intrazonal order is 
represented by four great soi 1 groups: Hurni c-
~' Pl anosol, Solonetz, and Organic Soils. 
lntrazona l so il s are characterized by more or 
less we ll-deve loped profiles that have been 
more strongly influenced either by local 
relief or by parent material than by c limate 
or vegetat ion. They often have profile char-
acteristics which present the engineer with 
some of hi s more difficult s ubgrade problems. 
Humic-Gley so ils occupy depressed and 
and flat pl aces predominantly in the prairie 
regions. They have usually been formed under 
swamp grass vegetation in a poorly to very 
poorly drained topographic environment. Such 
conditions have led to the development of an A 
horizon which is very dark colored due to its 
high organic content. The black A horizon is 
usually under lain by a fine-textured bluish-
gray (gl eyed) horizon which may be very compact 
and highly plastic. In pedologic reports the 
presence of this horizon is indicated by the 
symbo l s Bg. 
As the name implies, the Planoso l (fl at 
soi l s) group conta in s soils developed on nearly 
level to very s lightly depressional upl and 
topography. Planosols may develop under either 
forest or prairie vegetation, but they differ 
from the zonal soi l s of the area by having 
more strongly illuviated, or compacted, B hor-
izons. The forested Planosols resemble the 
Gray-Brown Podzo l i cs, but have an Az horizon 
which is nearly white. The prairie Pl anoso l s 
have a light grayish brown surface (A1) and a 
gray s ub surface (A2), in contrast to the dark 
co lored A of the typical Brunizem. The typical 
Pl anoso l s of southern Illinois have a well-
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developed "claypan." The clay content (minu s 
0.002 mm) of the B often exceeds 40% in a pro-
fi l e where the A2 has l ess than 20% clay. 
Although this great so il group is most common 
in the Ill inoian drift region, sma ll areas of 
Planoso l s in varying stages of development are 
found in the Wisconsinan drift region. 
Th e soi l s of the Solonetz group are dis-
tinguished from the other zonal and intrazonal 
soi ls by their high sodium content and a lka-
1 inity. Although they seem to occur in s li ght-
ly depressional areas, often there is no marked 
topographic contra s t with adjacent so il s. 
Their profile chara cteristics are sim ilar to 
those of the southern Ill inois Pl anoso l s, with 
which they are most c l osely associated . How-
ever, they tend to have more pla st ic and l ess 
permeab l e A and B horizon s and can often be 
distingu ished by a grayer color in the s urfa ce 
horizon. Although little evidence is pr esent ly 
avai l ab l e regarding any detrimental chemical 
effect on portland cement concrete, observa-
tions seem to indi cate that a ll type s of road 
surfaces deteriorate more rapidly in these so il 
areas. 
Or ganic so ils are those which cont ain 
sufficient organic matter to dom in ate the soil 
characteristics . Ge nera lly , they have a peat 
or muck surface l ayer that is under lain by 
plant remains in va riou s s tages of de compo s i-
tion. These so ils are wet most of the year and 
may be predominantly organic in nat ure to 
depths of 20 feet or more . At a short distance 
be l ow the surface they us ua lly consist of raw , 
part l y decomposed, vegetat i ve materia l. Un der -
lying t he organic materia l is a G (gleyed) 
horizon which i s freq uently a bluish-gray or 
green soft s ticky c l ay . Most organic so il s 
have developed un der swamp or marsh vegetation 
in l ocal depressions, o l d g l ac i a l channels, and 
swamps where the water tab l e remains high 
throughout the year. Such so il s present dif -
ficult problems to the engineer, s ince the 
organic matter of which they are composed is 
highly compressible and extremely unstab l e 
when subjected to l oads. 
3. Azona l 
The Azonal order is composed of those 
soils which show no well defined horizon s, 
either because the parent materials have not 
been exposed long enough for horizons to 
deve l op, or because the parent material or 
relief are s uch as to prevent the norma l 
development of profi l e char acte ristics. In 
Illinois tv10 great so il groups come un der this 
classificat ion. The Allu via l so ils are those 
in whic h litt l e profile deve l opment oc curs 
because of the continuin g deposition of mater -
ials along the flood plains or first bottoms 
of streams . If layering occurs in the profile 
i t i s usu a I I y the res u I t of var i at i on s i n 
s tream deposition rather than the resul t of 
weat hering , Th e propertie s of the soi l are 
l arge l y those of the parent materi al, whi ch 
are stratif ied , The soi l series are cla ss1 
fied largely on the basis of tex ture of Lhe 
sediments, soi l co lor , and react ion. 
Th e Regoso l s are a second Azona l group 
mapped in Ill inois. These so il s consi s t pre-
dominantly of uncon so lidated rock or sof t 
minera l deposits whi ch s how l itt l e or no evi -
dence of soil deve lopment . Thi s i s usua lly 
the re s ult of the fact that they exist on 
steep topography , but it may a l so re su lt from 
the resistant nature of the paren t materia l. 
In Illino i s s uch so il s may be foun d on st eep 
bluffs of l oess or glacial ti ll , on rolling 
deposits of coarse glacial drift, or on s h ift-
ing sand dunes. 
D. SOI L ASSOCIATIONS 
The pattern of so il s in most of Illinoi s 
i s one of intermingled areas of two or more 
so i I type s from as many great so i I groups. 
Areas of a s ingl e so il type often cover l ess 
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than one acre, and the individua l areas com-
monly form a patchwork. For examp l e, Bruni-
zems occupy the low ridge s and hills, Humi c-
Gley s the swales and depressions in north-
eastern Illinoi s, Gray- Brown Podzol ic soi l s 
the rolling uplands, Pl anoso l s the flat up-
land s, and Alluvial soils the bottom l ands in 
southern Illinoi s . Many other natural combi-
nations occur. 
Because of this intermingling of soil 
types, t he location and extent of each can be 
shown accurate ly only on large sca l e maps. 
The st udy of such maps (whi ch are contained in 
agricultu~a l soi l report s ) has s hown that cer-
tain combinations of soi l types form patterns 
which are repeated on the land scape . These 
combinations in their characteristic patterns 
can be s hown on small sca le maps. A soil 
association is a group of so il s occurring to-
gether in a characteristic pattern, The group 
may consist of many or _few so il types. It may 
include only soil types that are very sim ilar 
to each other or it may include types from 
several great soil groups. As mapped in 
Illinois, a given soi l association usually 
includes soil types developed from sim ilar 
parent materials under s imilar vegetation con-
ditions for approximately the same length of 
time. Since climatic conditions are relatively 
uniform throughout the state, the most impor-
tant variable governing differences in types 
within a so il assoc iation i s topography. It is 
usually possible to prepare a fairly accurate 
detailed so il survey map from a soi l associa-
tion map , s imply by having a knowledge of the 
so il type-topography relationships in a given 
associat ion and by investigating the topographic 
variations of the area, 
A highly generalized sma ll sca l e associa -
tion map of Illinoi s is conta ined in "Illinoi s 
. l T D . . "( 28 ) f h. h 01 ype escr1pt1ons , a copy o w 1c 
is inc luded with this r eport, A much more 
det a iled map of most of northeastern Illinoi s 
will be found in the "Characteristics of Soil s 
Associated with Gla cial Till s in Northeaster n 
lllinoi s ."( 2?) Unpubli shed so il associat ion 
maps have also been· developed on a county 
basis for a lar ge part of Illinois, Such 
information can be of great help to the engi-
neer once he realizes the corre l ation between 
engineering characteristics of the soils and 
their soil associations . With only a fair 
understanding of the methods of pedologic 
soi l classification, an engineer can convert 
a soi l association area map into a detailed 
pedologic soi l map by taking into considera-
tion the topographic features of a particular 
area. 
E. AGRICULTURAL SOIL REPORTS 
Under any given set of conditions of so il 
formation it may be expected that a certain 
type of soil profile will develop. This pro-
file is typical of al I areas where that parti-
cular set of conditions preva ils. A soil 
profile may, therefore, be cons idered as a 
geologic entity and classified just as other 
geo logic features are classified. This is the 
basis of the science of pedology, Pedologi c 
maps s howing the areal extent of the various 
soi l profiles can be prepared and used by any-
one dealing with surface soi l materials. Unti I 
recent year s such maps have bee n prepared 
largely by agricultural so il sc ientists for 
l and use and production capab ility st udies, and 
published as a part of an agricultural so il 
report. However, once the necessary correla -
tions between engineering characteristics and 
soil types are worked out, such maps a re 
equally adaptable to the uses of the civil 
engineer, As a matter of fact, most so il 
reports prepared and pub! ished by the U.S. 
Department of Agri cu lture in the last year have 
contained a section on engineering usage. It 
i s anticipated that such reports will become 
commonplace. 
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Ea ch agr i cultur a l so il report conta in s a hi m to use o l der soi l reports and maps. In 
deta il ed so il map s howi ng (t o sca l es vary ing 
f r om 3/8 of an in ch to the mile up to appr ox i-
mate ly 3 1/4 inches to the mile) the bounda-
ries of t he var i ous so il types found in a 
particular county . To date, county agricul-
tura l soi 1 reports have been publi shed for 79 
of the 102 counti es in Illino i s; of these, 
about 70 are generally ava il ab l e . The 28 
reports published s in ce about 1933 were pre-
pared using up-to - date mapping techniques and 
a consistent system of pedologic nomenc lat ur e . 
Reports published prior to a bout 1930 conta in 
an o l d type desc riptive nome nclature, and t he 
10 r eport s published between 1930 and 1933 a r e 
transitional in qua Ii ty but do not use so i 1 
se ri es names . Ther efore, the e nginee r who 
wi s hes t o use pedo l og i c so il informati on i s 
often faced with a problem of int e rpr e t at ion. 
One of the main purpo ses of the ICHRP Soil 
Exploration a nd Mapp i ng Proj ect at th e Unive r-
s ity of Il linoi s i s to assist the highway 
eng ineer in making int e rpre tation s to e nabl e 
ma ny cases strip maps have been pr epared from 
the o 1 der ma ps, u ti 1 i z in g modern techniques of 
a irphoto int erpretat ion in comb in at ion wi t h 
so il associat ion a r ea info r mat ion . Th e eng i-
neer, however, s houl d not un derestimate the 
va lu e of the o l der agricu l t ur a l so il reports 
even though the information required for i nter -
pretation may. not be avai l ab l e . Such report s 
do conta in deta il ed descr ipti ons of each soi l 
type, in c lu ding t he nature of the parent mater -
i a l. For thi s reason, they may enab l e the 
enginee r to locate areas of particularly poor 
so il s whi ch may be found a lon g his line of 
right-of~way o r , on the ot her hand, to l ocate 
sour ces of granular mate ri a l whi ch may be 
in va luabl e to him in pl annin g a particular 
hi ghway pr oj ect . Th e bibliography given in 
Appendix 2 li sts a ll publi s hed so i l survey maps 
and report s for Il linoi s, as we l l as all eng i-
neering so i I report s which have been prepared 
to help the engineer inte rpret information on 
s urface so i I s . 
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IV. PHYSIOGRAPHIC DIVISIONS OF ILLINOIS 
TYPICAL SOIL CONDITIONS AND ENGINEERING CHARACTERISTICS 
As pointed out in Ch apter 1, the state of 
Illi nois has been sub divided into 15 physio-
h . d. . . (I 8) gr ap 1c 1v1s1ons , each of whi ch is char -
ac t e rized by ce rtain surface features, surfi-
cial depos it s, and other geo logic re l at ion s . 
Th e boundaries of th ese areas are s hown in 
Fig . l and in the in set on the Map of Surface 
Deposits . This chapte r contains ge nera l des -
criptions of the so il deposits found in each 
area . Appropriate references are made to the 
Pl ates, Appendix 1, whi ch ii lu st rate the char-
acter ist ics of import ant Illinois so il types. 
Whereve r possi ble the e ngineer ing prope rtie s 
we re est imated from tests made on represe nt a -
tive profile sample s taken from the ind i cated 
counties . 
A. GREAT LAKE SECTION OF 
THE CENTRAL LOWLAND PROVINCE 
Th e Gr eat Lake Sect ion in Illi nois i s 
bounded on the east by Lake Mi chi ga n. Th e 
wes t boun dary of the sect ion begins at the 
Wisconsin s tate line a nd i s drawn s outherly 
along the west border of Marengo Ridge to it s 
junction with the Elburn and Gilbert Mo r aines 
in cen tral Kane Count y, the n easterly a l ong an 
arb itrary topographic boundary to the We st 
Chicago Moraine in weste rn DuPage County, then 
along the weste rn margin of thi s mo r aine south-
ward to the Wi 11 County line and t hen a l ong the 
outer edge of the c l ose l y re l ated Manh a ttan 
Mor aine southwa rd and southeastward to the 
Indiana state line. In general, it i s an area 
in which bo l d moraines encircle the Lake Mi chi -
gan Basin and distinguish it from the nearly 
level to gent ly undulating till plains to the 
south and the west . Th e sect ion is subdivided 
into the Wheaton Moraina l Coun try and the 
Chi cago Lake Pl ain. The boundary between 
these two div i s ion s i s marked by the highe st 
s hore I ine of glacial Lake Chi cago . (! 6) 
I . Chi ca go Lake Pl ain 
The a rea occupied by this phy siog r ap hi c 
division i s confined to Cook county, as i ndi -
cated on the Map of Surfa ce Depos it s . Th e 
region i s characte rized by a near ly flat s ur -
face s l oping gently toward Lake Mi chigan . Th e 
flatness of the plain i s int er rupt ed on l y by 
the presence of l ow sandy beach ridges and a 
few morai nic remnant s . 
Wh en the Wi scons inan ice retreated from 
t he position of the Ti n l ey Moraine, it appear s 
that i t cont inued for a time to occupy much of 
the Lake Mi chigan Ba s in. Meltwater from the 
front of the ice was impoun ded between the 
Tinl ey Moraine and the front of the i ce . Thu s 
the predecessor of pr esent Lake Mi chigan was 
formed . Thi s ea rly glacial Jake, ca l l ed Lake 
Chi cago, cove r ed a l arge portion of the area 
now occupi ed by the c ity of Chi cago and its 
s ubur bs, not only durin g immediate pos t -Ti nley 
time but a l so as the i ce r eadva nced to build 
the Lake Border Mor a i nes. I t would be expected 
that the conditions of sed ime nt at ion which 
ex i s t ed with in this temporary l ake ba s in woul d 
be s imilar to those whi ch preva il in any fre s h 
water l ake . Therefo re, the s urface of this 
plain s hould be cove r ed by a Ja cust rine deposit 
of predominantly fine - grained plastic s ilty 
c l ays . Thi s i s not gene r a l Jy true, however, 
appa r e ntly because the l ake occupied most of 
the availab l e drainage area, and there was no 
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opportunity for streams to develop and carry 
sediment into the basin. In many places 
glacial till is found qu ·ite close to the sur-
face. The work of the lake seems to have been 
confined mostly to the leveling of the basin 
and the building of beach ridges. The outlet 
of the original lake was through the Sag Chan-
nel and DesPlaines Valley, which connect to 
the area near the southeastern corner of DuPage 
County. 
The Soil Association Map of Illinois 
s hows that Association Areas Rand Sare pre-
dominant on the Chicago Lake Plain. A small 
amount of Area E, which is Blue Island, is 
also included. However, Area E will be dis-
cussed in connection with the Wheaton Morainal 
Country. Association Area R is equivalent to 
Parent Material Area 8, (27 ) and consi s ts mainly 
of soils developed from moderately fine-
textJred glacial outwash. Association Area S 
is equivalent to Parent Material Area 7 and 
con~ ists of soils developed from sandy loams 
and s ands which have been deposited originally 
by water and partially reworked by the wind. 
Plates l through 3 give typical profile des-
criptions and estimated engineering properties 
for soil types which are common in Area S. A 
number of other soil types are also mapped in 
this area, their characteristics depending 
upon the amount of silt or clay which may be 
intermixed or interbedded with the sandy strata. 
All three types illustrated show that the pre-
dominant materials are classified as A-2-4 or 
A-3 according to the AASHO classification. 
Since these three soils have developed from 
parent materials which are predominantly sandy, 
they show little or no evidence of profile 
development and the differences between them 
are primarily related to variations in the 
color of the A horizon. 
Maumee f ine sandy loam, Plate 1, i s a 
depressional 5oil classified in the Great Soil 
Group as a Regosol-Humic-Gley intergrade. 
Characteristically, it is found where the 
water table is very close to the surface; 
consequently it may have a high percentage of 
organic matter in the surface soil and in some 
cases may even have a thin cover of peaty 
material. The Hagener loamy sand, Plate 2, 
is a soil developed under prairie vegetation 
and is an intergrade between Regosol and 
Brunizem. It usually has a brown surface 
which is the only important feature which 
distinguishes it from Plainfield sand. Plain-
field sand, Plate 3, has developed under 
forest vegetation and is an intergrade between 
Regosol and Gray-Brown Podzol ic. Closely 
associated with the Maumee, Hagener, and 
Plainfield are Ridgeville sandy loam, Plate 4, 
and Onarga sandy loam, Plate 5. Although 
these two Brunizems are not very common in 
Cook County, they are typical of those portions 
of Association Area S (Parent Material 7) 
where finer-grained materials are intermixed 
with the sand. In contrast to the typical 
sands, they show some evidence of profile 
development, and generally have higher clay 
contents throughout their profiles. In many 
locations the sandy sediments from which these 
soils are derived are relatively shallow, and 
fine-grained materials may be encountered at 
about 5 feet. 
The principal construction difficulties 
in Area S are related to the presence of high 
water tables and the uniform grain-size of the 
materials. It may be nearly impossible to 
make cuts in these areas until good drainage 
is provided. Because the natural water con-
tents of these materials usually are well above 
optimum they cannot be adequately compacted in 
fills. When dry, these soils are susceptible 
to wind erosion and usually can not be properly 
compacted. 
Plates 6 through 10 contain profile des-
criptions of soil types which are typical of 
Association Area R. A contrast between these 
38 Cir . 80. Surface Deposits of Ill ino is 
soils and those of Area S is immediately 
apparent when it is noted that their A and B 
horizons are classified in the range of A-4 
to A-7-6 . In fact, more typical classifi-
cations are A- 6 and A-7-6. Another character-
istic feature of these outwash soi ls is the 
ext reme variability of their substrata . Cla s -
sifications varying from A-2 -4, A-4, and A-6 
to A-7-6 are common for the representative 
soil types which are described . In one type, 
Camden silt loam, Plate 9, the substratum may 
be predominant l y granular in nature classify-
ing as A- 1- a or A- 1- b . I t wou l d be unusua l , 
however, to find this soi l type in the Chicago 
Lake Plain except where the Chicago Lake Plain 
connects with the Des Plaines Valley and the 
Sag Channel . 
The Humic-G ley soi l typical of this area, 
Drummer silty clay loam, Plate 6, is also 
mapped in Assoc iation Areas C and H. Drummer 
is similar to a ll other depressional soils in 
that it commonly nas a high water tab l e . Such 
soi ls are unusually troublesome to handle, 
especially in the spring of the year. During 
this season it becomes practically impossible 
to handle them with ordinary sc raper excavating 
equipment because of their soft and highly 
plastic character when saturated with water. 
I t may be necessary to use drag l ines to s trip 
the compressible top soil. Brenton si l t loam, 
Plate 7, and Proctor si lt loam, Plate 8, are 
representative of the Bruni zems mapped in 
Association Area R. They differ pri ncipally 
with regard to their internal drainage condi-
tions . In some re spects Brenton is sim ilar to 
Dru mmer (wit h which it i s c losely assoc iated) 
and in the spring of the year it, too, may pro-
vide some difficulties for excavat ing equip-
ment . On the other hand, the s lightly greater 
s lop es and s lightly better int erna l drainage 
which is characteristic of the roctor render 
it somewhat easier to hand l e . Th orp si lt loam, 
Plate 10, is representative of t he Planosol 
Great Soil Group. It occurs in depressions 
which are somewhat e l evated with respect to 
the surrounding topography and for this reason 
it does not ordinarily have the high water 
table and the accumulation of organic matter 
which is characteri st i c of Drummer . On the 
other hand, it s hows a greater concentration 
of clay in the B and upp e r C horizons than 
the associated Brenton and Proc tor . Thi s 
claypan causes it s poor internal drainage, 
which can lead to the breakup of pavement s 
1 aid on it. It can usually be distingu ished 
from Brenton, with which i t is most common l y 
associated, by its grayer surface and subsur-
face color . 
2 . Wheaton Moraina l Country 
Surrounding the Chicago Lake Plain and 
extending from the Wisconsin 1 ine on the north 
to the Indiana 1 ine on the east is a portion 
of Ill inois in which young ro ll ing morainal 
topography is best developed. The outer 
boundary of this division coincides with the 
boundary of the Great Lakes Section as previ-
ously described. Within this region are found 
typical glacial featur es i nc lu d i ng moraines, 
kames, eskers, and ke ttl e l ake -b as ins, par-
tially or comp l e t e ly filled with mixtures of 
fine-grained mineral and organic materials. 
In the northwestern par t of this division, 
particularly in McHenry County, the drift is 
a s granular as that encountered anywhere in 
the s t a t e 0 Furthermore , the topography i s the 
roughe s t fo und in any par t o f the state 
cove r ed by Wi sco nsinan drift . Near Lake Mi chi-
ga n a nd in the southern part o f the area, the 
drift i s predom inantly a fine -text ur ed till, 
and soil cond itions are quite different from 
those whi ch are typi ca l of McHenry County. 
Th e So il Associ a tion Map shows that the 
maj or areas in the northwestern portion of the 
Wh ea ton Mor aina l Country are de s ignated as A, 
B, C. and D. Associ ation Area A inc ludes the 
Brunizem so il s that have developed from Par ent 
Material 1, loamy gravel drift, and Parent 
Material 2, sandy loam till. Association Area 
B includes the Gr ay -Brown Podzoli c soi l s that 
have developed from the same two kinds of 
parent material . Pl ates 11 and 12 illustrate 
the typica l profile characteristics of Warsaw 
silt loam and Fox loam to si l t loam which are 
developed on the coarsest - textured glacial 
drift . These two soi l s are quite simi l ar with 
respect to their A and B horizons except for 
the color of the surficial soil . Generally, 
these upper horizons have developed from a 
rather fine-textured surface layer of wind or 
water -laid si lt which covers the coarse-tex-
tured parent materials. Th e data show that 
the C horizons are typically classified A-1 
or A-2 by AASHO c la ss ification. Occas ionally 
the upper C horizon of the War saw may be fine 
enough to c lassify as an A-6, but coarse-
textured granular materials will always be 
encountered at a relatively sha llow depth. 
Pl ate 13 gives typical data for McHenry si lt 
loam, a Gray-Brown Podzol ic soi l developed 
from Parent Material 2. The data indi cate that 
the A and B horizons of this so il are quite 
simi lar to those of the Fox and War saw series . 
However, the C horizon i s typically an A-2-4 
or A-4 soi l which contains a sma ll er percent-
age of gravel-size material, a higher percent-
age passing the No. 200 sieve, and a s lightly 
higher clay content than the C horizon of 
soi l s on Parent Materi a l 1. 
Few serious engineering problems are 
encountered in Area s A and B because of the 
exce llent granularity and permeability of the 
soi l s encountered . Some difficulties may be 
encount ered when excavating for deep cuts into 
coarse gravelly st rata. However, these grav-
elly materials are valuable for construct ion. 
Some considerat ion s hould be given to the 
frost-susceptabi l i ty of the materials in the 
upper horizons. 
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Plat es 14 through 16 illustrate three 
soi l types which are typical of Soil Associa -
tion Areas C and D. These associations are 
corre l ated with Parent Material 3, loam to 
s i l t I oam ti l l . Typi ca l l y, this ti l l c l ass i -
fies as an A-4 to A-6 with a group index that 
se ldom exceeds 10. Th e Brunizem, Li sbon s ilt 
l oam, Pl ate 14 , tends to have higher plasti-
city in the A horizon than does Mi ami si lt 
loam, Pl ate 15 , which is representative of the 
Gray-Brown Podzol ic soi l s . However, the B 
horizon s of these two so il s do not differ 
significant ly. Hennepin loam, Pl ate 16, 
resembles a Gray-Brown Podzol i c soil; however, 
because of the excessively steep slopes on 
which it is customarily mapped, it often l acks 
well-developed A and B horizons and is there-
fore c las sed as a Regoso l. Thu s, in shallow 
excavat ion s, material of loam to silt loam 
texture is us ually encountered. The data 
s hown in Plate 16 were obtained from counties 
outside of this physiographic division. It 
seems probable that these data are net strict ly 
representative of the ex treme northeastern part 
of Illinois, for it is unlikely that materials 
c la ssifying as high as A-7-6 will be found in 
Hennepin soi ls in this region. 
The most serious engineering problems in 
Assoc iation Areas C and D are those connected 
with the opening of cuts during wet weat her. 
Because of it s high silt content, the parent 
material absorbs water readily , particularly 
under the action of construction traffic. 
Equipment may bog down in a very short time if 
precautions are not taken to maintain good 
drainage during construction operations. In 
many locations, especi al ly near the front of 
morainic ridges, the typical till cont ai ns 
pockets of nearly pure silt or very fine sand. 
These pockets are often saturated with water; 
if not, they quickly become so upon exposure 
to rainy weather. In the sat ur ated state these 
materials have little or no stability under 
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traffic and if they are large they may have 
to be excavated with drag-I ine s rather than 
scrape r s . When pockets of such si lty mater-
ials are exposed on the cut s lopes they s l ough 
readily and may cause serious erosion prob-
lems, as wel 1 as problems of maintaining 
drainage ditches. Even the till is quite 
susceptib le to eros ion , and problems of main -
tenance of slopes in deep cuts may be antici -
pated until the s lope is stab ii ized by vege-
tation. 
The Soil Assoc iation Map shows that the 
remaining associations which are important in 
the Wheaton Morainal Country are designated as 
E, F, and G. Association Area E include s the 
Brunizem soils developed from both Parent 
Mat er ial 5, silty clay til 1, and Parent Mater-
ial 6, clay til 1 and clayey lacustrine sedi -
ments . As soc iation Area F include s the Gray-
Brown Podzol ic soils developed from Parent 
Material s 4, 5, and 6. Since in the Wheaton 
Morainal Country no type 6 materials of any 
significance are found, these will be con-
sidered in a later discussion. 
Pl ates 17 and 18 give typical data for 
two Humic-Gley soils developed in the Wheaton 
Moraina l Country on fine-textured till. The 
data s how that the A horizon of both of these 
so il s is typically an A-7-5 or an A-7-6 soil. 
The B horizon is normally an A-7-6, while the 
C horizon is typically A-7-6 with an occasional 
A-6 AASHO classification. On the average, 
Bryce si lty clay loam tends to be somewhat 
more plastic than As hkum s ilty c l ay loam. 
However in many respects these two soi l s are 
very simi l ar in their enginee ring and physical 
properties. In spite of their high plasticity 
neither pre sent s quit e as ser iou s highway engi-
neering problems as does the Drummer si lty 
clay loam . During wet weather stripping oper-
ations in the A and upper part of the B hori-
zons may be extremely difficult to carry out 
with ordinary earth moving equipment . However, 
because of the heavy texture and tough char-
acter of the underlyin g till, the ma teri al 
does not soften when worked and heavy exca-
vating equipment wi l I se l dom bog down com-
pletely. On the other hand, the material may 
become extreme ly s lipp ery when wet . Because 
of lack of joints in the tough till, it may 
be almost impossible to excavate below the 
upper part of the C horizon without spec ial 
procedures. 
Elliott si lt loam, Plat e 19 , i s a typical 
Brunizem so il developed in Assoc iation Area E. 
A comparison of its characteristics with those 
of Li sbon silt loam, Plate 14 , the typical 
Brunizem of Area C, shows that the Elliott i s 
s lightly more plasti c and fine-textured. There 
is, however, some overlapping of physical 
propertie s between the two types. Although 
the Elliott has a well-developed profile , in 
general the AASHO classification of all three 
horizons varies from an A-6 to an A-7-6. 
Except for the organic content of the A hori-
zon there is little difference among the three 
horizon s from the standpoint of their engi-
neering usage . Blount silt loam , Plate 20, 
the typical Gray-Brown Podzol ic so il of Asso-
ciation F is also mapped on Parent Material 4, 
s ilty clay loam till. The data show that 
there is normally a greater contrast between 
the A and B horizon of Blount than is found in 
the Elliott. For example, the AASHO class of 
the A horizon varies from A-4 to A-6, while 
the B horizon tends to be a more plastic A-6 
to A-7-6. 
The opening of cuts into Parent Material 
4 i s not particularly difficult. The so il 
encountered is ba s i ca lly a s ilty clay loam till, 
although pockets of non-plastic si lt or very 
f ine sa nd are sometimes encountered . The num-
ber of s uch pockets, however, is usu a 11 y not 
as great as in the areas of I oam ti 11 (Parent 
Materia l 3). The excavation of deep cuts may 
present serious problems. Althou gh the soi l 
near the surface i s norma lly capab l e of sup -
porting heavy equipment, the plastic till at 
lower depths often has a natural mo i sture 
content wel 1 above opt imum and cannot support 
heavy constr uction traffic over long periods . 
Deep ruts are formed and it us ually becomes 
necessary to use auxi li ary equipment to push 
excavator s the ful 1 l ength of the cut 0 Because 
of the p l asticity of the material it is very 
difficult to load, to unload, and to spread in 
layers of reasonab l e thickness. Cut s l opes 
sometimes intersect pockets of s ilty material 
wh ich contain water a nd whi ch s lou gh once the 
cut is open. In general the frequency of s uch 
pockets is less than it i s in the l oam till 
areas . Because of the heavier texture of the 
till , the s lopes are not so easi ly eroded as 
are the l oam till s l opes . Extraord in ary prob -
lems with cuts in this area are conf ined 
primarily to locat ions of s ilt y pocket so 
Because of the plastic char acter of thi s till 
and the fact that i t normally ex i sts at mo i s -
ture contents well above optimum, certai~ 
problems are encountered in const ru ction of 
fills. Especially when the borrow materia l is 
obtained from the unweathered C horizon, i t 
has a tendency to break out in l arge chunks. 
Wh en these are pl aced on the fill, they are 
much too l arge to compact with ordinary equip-
ment . Sp ecia l procedur es must be followed in 
order to break up these l a r ge chunks a nd 
spread them evenly . Unl ess in spec tion i s 
carefu lly carried ou t, l arge voids may be 
left in the fi ll which wi ll eventuall y fill 
wit h water . Thi s can cause soften ing of the 
fill and even mi nor fai lur es. 
Pl ate 21 g ives the description of Eyl ar 
si lt loam, a typical Gray-Brown Podzol ic so il 
mapped in Association Area F. The eng ineering 
classif i cat ion of the A horizon var ies through 
a r at her wide range of A-4 to A-7-6. The B 
and C horizons both cover a range in class ifi-
cation from A-6 to A- 7-6 as woul d be expected, 
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Norma lly , the B horizon wi ll be s li ght l y more 
piastic than the C. In comparison to the 
Bl ount si lt loam, Pl ate 20, the C horizon of 
Eylar generally has a higher c l ay content and 
higher pl ast i c ity va lu es . Al t hough Eyl ar is 
mapped on bot h Parent Mat eria l s 5 and 6, only 
Pa rent Mater i a l 5 is encoun tered i n the Wh eaton 
Morainal Country. Cut s into silty c l ay ti ll 
present about the same problems as those whi ch 
have a lready been discussed for Parent Mater -
ial 4. Th e deposits may also contain pocket s 
of s ilt, but genera ll y these are not as com-
mon as in the l oam or s ilty c lay l oam areas. 
On the other hand, the su rface of the cut 
made into si lt y clay ti ll becomes extreme l y 
s lippery whe n wet because of the highly pl as-
tic cha racteristics of the parent materia l. 
Care must be taken to maintain good drainage 
in cut sections if work is to continue dur i n9 
the wet seasons of the year . It is not un com-
mon to fin d the natura 1 water content of thi s 
mater i a l to be above optimum. Because of i ts 
hi gh c la y content the ti l 1 dries very s l owly. 
mak ing it difficu l t to carry out economica l 
constr uction operat ions by compacting the til 1 
as soon as i t i s removed from the cut. For 
this reason the rate at whic h the material can 
be excavated from cut s i s often governed by 
embankme nt construction operations. Becau se 
of the heavy texture of t he mater i a l , cut 
s lope s are rather r es i stant to eros ion and 
only whe r e pockets of si l ty material are 
encountered i s e rosion an important problem. 
Since the mate1-ial in borrow pits and cuts i s 
very often at moisture contents above opt imum, 
de l ays may be expected in properly constructing 
embankments. Weak l ayers wi l 1 be bui l t int o 
the emban kment if the surfa ce is al l owed to 
dry hard and be come c l oddy between success ive 
1 ifts. This prob l em wi ll be aggravared furth er 
if the c loddy surface i s saturated by rainfal 1 
and a succeeding Ii ft is p I aced before scar i -
fying. drying, and recompacting the surface . 
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If large chunks of so il are taken from the 
bo rrow pits below the depth of weathering 
they may be exceedingly difficult to spread 
in 6- to 8-inch layers. Very careful control 
is necessary if large void spaces are not to 
be built into the fill. Proper spreading of 
these plastic soils require s the use of equip-
ment such as heavy discs that will cut ~p the 
large lumps and promote good compaction and 
bonding between the lifts. Compaction of the 
soil in this area is best obtained by means 
of tamping rollers such as a sheepsfoot roller. 
Such equipment provides a better bond between 
the successive lifts than do heavy rubber-
tired rollers, which tend to produce planes of 
weak ness between lift s . 
8. TILL PLAINS SECTION OF THE CENTRAL 
LOWLAND PROVINCE 
The Till Plain s Section covers about 
4/5ths of the state of Illinoi s . It is by 
far the largest physiographic division in the 
s tate. It is subdivided into seven areas 
which show significant differences in soil 
conditions . The boundarie s of these sub-
sec tions will be given as each is discussed, 
and for this reason, the outer boundaries of 
the section will not be given . In general, 
the Till Plain s Section is characterized by 
broad till plains which are uneroded or in the 
youthful stage of erosion . Thi s is in con-
trast with the maturely eroded Dissected Till 
Pl a in s which occur in the older Kan san and 
Nebras kan drift areas, principally west of the 
Mi ssiss ippi River. In southern and western 
Illinois, the outer boundary of the Till Pl ains 
Section corresponds closely to the boundary of 
ma ximum extent of the Ill inoian glaciation . 
I. Kankakee Plain 
The Kankakee Pl ain fol lows the Kankakee 
River from its entry into Illinoi s at the 
In diana line to its junction wit h the Des -
Plaine s to form the Illinois River. It i s 
bounded on the north by the Manhattan Moraine 
and on the east by the Iroqu ois Moraine. Its 
western and southern boundaries are the back 
s lopes of the Marseilles and Chat swo rth 
Moraines. Al though it is generally described 
as a lake plain because of it s nearly flat 
topography, it cannot be considered to be 
typically lacustrine. It appears to have 
been flooded by glacial meltwater for a con-
s iderable period of time, but the water moved 
th rou gh the out let at the Illinois Valley 
r apidly e nough to prevent the widespread 
deposition of typical lacustrine si lt s and 
clays, a lthough some are present. The surface 
of the basin is covered mostly wit h sha llow 
stratified or sandy deposits which lie on 
glacial till or bedrock. 
In the Kankakee Vall ey dolomitic bedrock 
occurs at or very near the surface . Along the 
valley wal l s water -deposited sands and silty 
sands comnonly cover the rock. In the cent ral 
and eastern portion of the area, sand ridges 
and dune s a1e we ll developed. Throughout the 
remainder of the division, the thickness of 
the glacial drift varies considerably depend-
ing upon the relief of the underlying bedrock. 
Most of the region is poorly drained by sha l-
low, low gradient streams, and the water table 
is genera lly high except where special drain-
age installations have been made. 
The principal Soil Association Areas 
represented in the Kankakee Pl ain are E, G, 
R, and S encompassing Parent Materials 4, 5, 
6 , 7, and 8. Soils formed from all of these 
except type 6 have been previously discussed. 
Pla tes 22 and 23 present typical information 
for Rowe silty clay, a Humic-Gley soil and 
Clarence silt loam, a typical Brunizem, which 
are developed on the clay drift. The engi-
neer ing data indi cate that the se so il s a re 
among the most plastic encountered in Illinois . 
The A horizons generally va ry from A-7-5 to 
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A-7-6 with clay contents in the range of 30 to 
55%. The B horizon and C horizons nearly 
always classify as A-7- 6 and have clay con -
tents varying from 30 to 75%. From the engi-
neering standpoing these soi l s are extreme ly 
difficu lt to handle. Ordinar ily, the C hori-
zon materials exist at natura l moisture con-
tents above optimum. Even the upper horizons 
of the soi l do not dry out until very late in 
the spring . I t is only in the mid-summer and 
early fall that the moisture contents will be 
low enough so that the materials can be 
readily handled . The problems which have 
been discussed in connection wit h the soils of 
Parent Material 5, such as difficu l ties in 
excavating unweathered material, in proper 
compaction control for embankments, and in 
maintenance of s urface drainage are equa ll y 
applicable to t hi s material . In fact, one 
may anticipate even greater difficulty because 
of the genera lly higher clay contents of the 
clay drift . 
2. Bloomington Rid ged Pl ain 
Thi s physiographic section 1 ies to the 
west of the Wh eaton Mor aina l Country and the 
Kankakee Lake Plain. It is characterized by 
a concentric system of moraina l ridges alter -
nating with ti l 1 plains. The northwe ste rn 
boundary of the divis ion 1 ie s a l ong the front 
of the Bl oomington Mor aine at its intersection 
with t he Wheaton Mor aina l Country and skirts 
the sou t heastern edge of the a llu viated Gr een 
River Val l ey. Fr om the southwestern corner of 
Bureau County the boundary runs south and then 
east a l ong the 1 ine of maximum extent of the 
Wisconsinan glaciation to the Indiana 1 ine . 
Throughout the sect ion are found l ow 
broad morainic ridges alternating with inter-
ven ing wide stretches of relatively f l at or 
gently undulating t ill plains. Glacial depo-
sits of Wi sconsi nan age are re l atively thick 
a nd exposures of bedrock are se l dom encountered 
except along major stream va ll eys s uch as those 
of the 111 inois and Vermi 1 ion Rivers. Many 
of the streams have broad f l ood plains which 
are flanked by outwash terraces composed 
primarily of sand and grave l. The glacial 
til 1 varies from loam till, Parent Materia l 3, 
to the c l ay till, Parent Material 6. Although 
outwash plain s are not well developed in 
front of a ll morainic ridges, broad areas of 
outwash are associted with the Shelbyville, 
Champaign, and Bloomington Moraines . The 
portion of the area adjacent to t he Illinoi s 
River val l ey is covered by a deposit of loess 
varying from 5 to 10 feet in thickness . The 
extreme sout hern part of the area is covered 
by loessial deposits which thin to 2~ to 5 
feet . In the area where the loess cover is of 
signifi cant thickness, the soi l s at the sur-
face have been modified by the presence of the 
l oess and do not complete ly retain the char-
acterist i cs of the un de rl y in g ti ll or outwash, 
a l though they are simi l ar in some respects. 
The principal Soil Associat ion Ar eas 
found in this region are C, E, F, G, H, I , K, 
L, R, V, and Y. The soils of area C, E, F, G, 
and R have been previously discussed in con-
nection with ot her physiographic divis ions . 
Soil s of Areas H and are somewhat s imilar to 
t hose foun d in Areas C and D. They differ, 
however, by the presence of a loe ss cove r whi ch 
varies from about 3 to 5 feet in thickness. 
Flan aga n s ilt loam, Plate 24, i s a typical 
Brunizem soil of Associa tion H. It s A horizon 
is normally a plastic soi l class ifying as 
A-7-5 or A-7-6. The B horizon i s an A-7-6 of 
fairly hi gh plasticity. The C hori zon grades 
gradua lly from an A-7-6 downward to the D 
horizon in the loam till, which has a typical 
A-4 to A-6 c l assification. Birkbeck s ilt loam, 
Pl ate 25, is the typical Gr ay -Brown Podzol ic 
soil representative of Ar ea I, It s A horizon 
is norma lly less plastic than that of the 
Flanagan and us ua ll y c l assifies as an A-4 or 
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A- 6. Th e lower horizons are in most respects 
similar to Flanagan. The highway engineering 
problems encountered in Area s H and I wil l be 
simi l ar to those previously discussed for 
Areas C and D. Mor e problems with poor sub-
grades may arise since Area H seems to have a 
higher percentage of soi l s with deep organic 
A horizons than does Area C. Seepage problems 
may also be encounte r ed in moderately deep 
cuts at the contact between the C and D hori-
zons . 
Pl ate 26 pre sent s data for a typical soi l 
of Assoc iat ion Ar ea V, Tonica s ilt l oam. Thi s 
soi l type is simi l ar to Flanagan si l t loam and 
is also a Bru nizem. I t differs from Fl anagan 
in that it i s deve l oped from 3 to 5 feet of 
loe ss over l ying s ilty c l ay l oam till rat her 
than loam til l. The A and B horizon s are very 
simi l ar to those of the Fl anagan, being clas-
sified primarily as A-7-6. The C horizon in 
the loess may vary from an A-4 to A-6 , and the 
D will a lmost certai nl y be at l east as high as 
an A-6. Lit tle eng in eering in formation i s 
available on Toni ca silt l oam at this t ime; 
however, it may be expected to prese nt prob I ems 
simi l ar to those of Ar eas H and E. Thu s, the 
problems encountered in moderate l y deep exca-
vations wi ll be those associated wit h Parent 
Material 4 (Area E) , wh i ch has a lr eady been 
discussed . Pr ob l ems of embankment constr uct ion 
wi l I be somewhat more comp ! icated s ince these 
wi ll invo l ve a mixt ure of loessia l and til l 
materials from the two parts of the profil e . 
Seepage on cut s lopes may be expected to occur 
at the contact of the C and D horizons, causing 
erosion and perhaps minor s loughing of the 
upper s lope. 
Pl ate 27 illu s trate s the characteristics 
of Hu ntsvi ll e loam, an Al lu via l so il typical 
of Soil Assoc iation Y. Thi s soi l i s found in 
the major river valleys of the Illinois and 
the Verm ilion and i s a lmost a lways mapped in 
the valleys of the sma ll er streams in this 
area. Hun tsvi ll e l oam i s an Azon a l soi l and 
does not have any developed B horizon . It s 
profile normal ly consists of a surface A hor-
izon , varying from an A-6 to an A-7-6 , wh i ch 
is underlain by a substrat um C horizon of 
sandy si I ty material, vary i ng from an A-2-4 
to an A-4 . Occasiona lly strata of A-6 c l ass i-
fication may be found . Some of the river 
bottoms may conta in so il s which are finer 1n 
texture and more highly plastic and compre s -
sible than the Hunt svi ll e . For this reason 
it is necessary to make careful soi l exp lor a -
t ions of river bottom soi l s in order to dis -
cover both their st rengt h and textural char-
acteristics . Th e so il s of Associat ion Area s K 
and L, whi ch are most l y loe ss ial in character, 
wi ll be discussed in connection with the Rock 
River Hill Country. 
I t i s apparent that quite a wide variety 
of so il s exists in the Bloomington Ridged 
Pl a in. In genera l the se so il s tend to be 
mode rate ly to highly plastic at and near the 
surface . Onl y in the C or D horizons are 
sandy or grave lly materia l s commonly encount -
ered . In the Kane Coun ty area there are some 
gran ul ar so il s falling i nto Associat ions A and 
B, but these are of minor extent in comparison 
to the who le area . Immediate l y adjacent to 
the Ill inois Va ll ey, and especia ll y near the 
inter sect ion with the Kankakee Lake Pl ain, the 
soi l s may be un derlain by a l ayer of li mestone 
or do l omitic bedrock which is r e l at ively c l ose 
to the surface . Su ch conditions, however, are 
unu sual throughout the physiographic section 
and on l y in a special case wi ll highwa y cuts 
encounter bedrock . Th e li kelihood of encount-
ering s uch probl ems can be estimated with a 
fair degree of accu racy by a compar i son of the 
topographic map of any a rea with a Map of the 
Bedrock Topography of Illi nois . ( !4 ) 
3. Rock River Hill Country 
Thi s physiographic section lies north of 
the allu v i a ted va lley of the Green Riv e r Low-
l and and between t he Wh eaton Morainal Country 
on the ea s t and the boundary of the glaciated 
region on the wes t. It i s characterized by 
r a ther gently rolling t opography. In the 
eas tern pa rt of the area, the topography ha s 
e volved from a r a the r thin layer of Wiscon-
s inan drift s imil a r to that found in the 
r 
southern pa rt o f t he Bloomington Ridged Plain 
(Shelbyvill e ). Throughout the remainder of 
the a rea the s urface deposits con s ist of a 
thin laye r of early Wiscon s inan (Winnebago) 
drift* covered by a layer of loe s s. The layer 
of loess which covers the drift vari es fr om 
approximately 4 fe e t on the east to at l eas t 
50 feet where the section adjoins the Miss i s -
s ippi Valley. Where the loess is more t ha n 
25 feet thick the topography is typi ca l of 
windblown silt area s . However, as t he loess 
t h in s to the east the topography shows in-
cr easing evidence of control by the under-
lying bedrock. 
The principal Soil Association Areas 
delineated in this section are J , K, L, and U. 
Sma ll Areas of Sare found in the Missis s ippi 
Valley region and Areas of R, C, D, and 1 are 
found in the extreme eastern part where the 
region adjoin s the Wheaton Morainal Country. 
Recent studies in this area have shown that 
the Wiscon s inan drift is texturally s imilar to 
Parent Materials l, 2, and 3. ( 27 ) Most of the 
area which is clas s ified as Area I on the Soil 
As sociation Map is shown on the Parent Materi-
The classifi cation of thi s thin layer of 
drift as belonging to the Wisconsinan 
glacial stage is ba sed on the l a tes t 
geologic publications covering thi s 
. (9,10,123) 
region. Until recently , how-
ever , the drift layer wa s thought to be 
of lllinoian age.(l 8 , 21 ) Some highly 
re spe c t e d investigator s in the fiel d of 
geology r e t a in thi s l a tt er opinion. 
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a l Map of 1957 as be ing composed o f so i ls 
derived f r om Parent Material s l an d 2. * Soils 
developed from Parent Material l are pr ac ti-
cally identical with those illustr a t e d i n 
Plates l l and 12. Parent Material 2* d if f e r s 
from Parent Mat e rial 2, as previou s l y des -
cribed, in tha t the upper 2~ to 4 f ee t of t he 
sandy loam till ha s been weathered so th a t i t 
has properties s imilar to the loam t i I 1, 
Parent Material 3. Depending upon t he th i ck-
ness of the loe s s cove r and the type of 
native vegetation a 2* soil may resembl e 
Lisbon, Plate 14; Miami, Plate 15; Flanagan, 
Plat e 24 , o r Birkbe ck, Plate 25, down to a 
depth of about 4 t o 5 f ee t. However, be low 
thi ~ dept h the subs tra t um will con s i s t of 
unweathe red s andy l oam drif t . 
We s t of t he Roc k Rive r Va ll ey and adj a -
cent t o the Mi ss i ssi pp i , Assoc iatio'' J occu-
pies a l a r ge arcd . In Area J t he soils are 
develop ed on a l aye r of silty or codrse s il t y 
loe ss va r y in g f rom 5 t o 25 feet o r mo re in 
t hickn es s . Fayette s il t l oam, Pl ate 28 , is 
a typical so il o f th is r eg ion deve l oped on 
the s ilty loess . Th e so i l types more commonly 
a s soc i a t ed wi t h t he coa1 se silty 1oess whirh 
is found imme d iately adjace nt t o the rivPr 
valleys have not been examined suffici ently 
to characterize them. However, it wou Id be 
expected that they wil I have properti es s imi-
lar to the Fayette, with the possibl e excep-
tion that the B horizons are more li kely to 
classify as A-6. The Fayette has a ve r y s ilty 
A horizon classifying as an A-4, a f airl y 
plastic and well developed B horizon c l as si-
fying as an A-7-6, and a C horizon whi ch 
grades from A-6 at the top to an A-4 in the 
relatively unweathered loessial materi a l. The 
depth of the horizon and the amount of clay 
aEcumulation in the B ~ il I depend pri marily 
on the s teepnes s of the slope on which thes e 
soils have been deve lope d. Sin ce for es t 
ve getation i s pr e domina nt in thi s area the 
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so i Is a r e mostly Gray-Brown Podzol i cs. Only 
occas ionally will Brunizem soil s be foun d 
within Area J. 
Closely associated with Area J and 
occupying the major portion of the Rock River 
Hill Country is Soil As soc iation K. Soil s 
mapped within this area are predominantly 
Brunizem soils developed from silty loessial 
material varying in thickness from 5 to 25 
feet. Closely associated with these Brunizems 
and occupying the nearly level to depressional 
po.sitions, wil 1 be Humic -Gl ey soils . Plate 29 
illustrates the typical Hum ic-Gley soi l of 
this area, Sab le silty clay loam. Pl ates 30 
and 31 illustrate two of the important Bruni-
zem soils found in Area K. Mu scatine silt 
loam, Plate 30, probably would be more repre-
sentative of the K Areas as mapped in this 
particular physiographic section. Pl ate 31, 
which illustrates the Ipava si lt 19am, woul d 
apply more generally to areas located further 
to the south . 
In its upper horizons, Sable silty clay 
loam is similar to the Ashkum silty clay loam, 
Plate 17. Characteristically , the A horizon 
i s a fairly plastic material which contains an 
appreciab l e amount of organic matter and clas-
sifies A-7-5 or A-7-6. The B horizon is 
nearly always an A-7-6 of at least moderate 
plasticity. Because of the situation under 
which Sab l e is mapped, the C horizon may be 
rather variable. If the loess is about 8 to 
10 feet thick, the substratum will usually 
c la ss ify as an A-4, oral ight A-6. However , 
if weathered glacial drift is encountered 
within thi s depth, thi s D horizon will typi-
cally c las s ify as A-6 or A-7-6, depending on 
the depth of the cut . 
Little information i s ye t available on 
the en gin eering chara c t e ri s ti cs of soil s mapp ed 
in Ass oc iation Area L. Typi cally , the pa rent 
ma t er i a l of thi s a rea i s 8 to 15 f eet of loess 
ove rl y in g wea the re d llli no i a n t ill. In the 
Ro ck Riv e r Hill Country , the weathered till i s 
early Wi sconsinan (Winnebago) in age r a the r 
than 111 i no i an, if recent int e rpretation s are 
ac cept e d. The characteri s tic s of the weath-
e red surface would probably be sufficiently 
s imil a r to weathered lllinoian till so that 
soil s s imilar to Clinton s ilt loam , Plate 32, 
could be mapped there. Clinton s ilt loam, a 
Gray-Brown Podzol ic soil, s how s more profile 
development than do the as sociated Brunizems 
of Area K. The A horizon i s generally an A-4 
or A-6 soil of relatively li ght texture; the 
B horizon may be expected to vary between an 
A-6 and an A-7-6, depending upon the slope 
conditions. In cuts, the contact between the 
partially weathered loess and the underlying 
weathered ti 11 will probably be exposed . The 
depth at which this contact occurs will vary 
with the thickness of the loess and the amount 
of erosion which has taken place. It would be 
expected that seepage wi ll take place along 
this contact as water percolating through the 
l oess moves over the surface of the weathered 
till . Unl ess properly controlled, this can 
lead to the failure of the loe ss slopes and 
erosion of the ti! I. 
Hi ghway engineering problems other than 
those which have been mentioned in connection 
with till soi l s wi ll be dependent upon the 
thickness and char acter of the l oess cover . 
In general, deposits of thick s ilty l oess are 
extremely susceptible to erosion . For this 
reason, cut slopes should usually be con-
s truct e d nea rly vertical. If the cuts are 
ve ry deep, benches may be cut so a s to red uce 
the nominal s lope. Gutter s at the top of 
s lope and on the benche s may be required if 
se riou s eros ion is to be prevented. Because 
of it s l a ck of cohes ion and fine grain s ize, 
loes s i s one of the mo s t diffi cult of all 
na tur a l so il ma teri a l s to comp act properly . 
At mo isture conte nt s mu ch above optimum , the 
ac ti on of heavy tr a ffi c causes the s ur f ace to 
become "quick" and the compa ction equip ment 
bogs down . At moisture contents cons ide rab ly 
on the dry s ide of optimum the material tends 
to bulk and regardl ess of the amount of 
ro lli ng, high den s itie s ca nnot be obtained . 
Fu rthermore, dust may be a se riou s problem 
to both men and machine s . Consequent ly when 
fill s are constructed of unweat hered loess, 
the moisture content for prope r compaction 
must be controlled to a range of plu s or 
minu s 1 to 2% of optimum. Rubber - t ire d 
roller s seem to be more effective on such 
mater i a l s than t amping roller s . 
Soil Assoc iation Area U inclu des those 
so ils whi ch have developed from relatively 
thin loess or unweathered Winneb a go drift on 
dolomit i c limestone . Pl ate 33 illu s trates the 
typical profil e characteristics of Dodgevill e 
s ilt loam, a Brunizem, which i s simi lar to 
many of the soi ls mapped in the Ro ck River 
Hill Country. The A horizon i s usually pla s -
ti c enough to class ify as an A-7-5 or A-7-6 
because of the accumul ated organic matter. 
Typi ca lly , the B horizon varies from an A-6 
to an A-7-6. It may grade into a highly 
s ticky and pla s ti c c lay which is found immedi-
ate ly on top of the bedrock. Gene rally bed-
rock will be encountered a t depths of l ess 
than 3 feet. Many of the engineering probl ems 
encount ered in thi s area are those associated 
wit h bedrock exca vation rathe r than soil s . 
4. Gree n Rive r Lowland 
To the south of the Ro ck River Hill 
Country 1 ies a subdivi s ion of the Till Plain s 
Section whic h ca n be characterized as a broad 
a llu viated valley through whi ch the Green 
River and th e Rock River now flow. Thi s 
phy siograph i c subdivi s ion i s bounded on the 
east by the Bloomington Mor ai ne . The southe rn 
boun dary is an escarpment defined in part by a 
moraine beli eved to be of She lbyvil l e age, 
formed when t he Middl e Wi sconsina n ice pushed 
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into thi s l ow l and area, and in part by the 
bedrock va ll ey wa ll associated with the pre-
g l ac ial channel of the Mi ss i ss ippi River. 
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Most of this region i s thought to be a modi-
fied outwash plain related to the Bloomin gton 
Moraine and on l y in the western part does it 
merge with outwas h material brought in by the 
Rock Ri ver . Mu ch of the al lu vi um in the area 
i s quite sa ndy and, as a co nsequence, it ha s 
been reworked by the wind to form l ong itu dina l 
and parabolic dunes . Geo logi c st ud ies indi-
ca te that during the withdrawal of the Wi s -
cons inan ice from Illinoi s, this l ow land was 
a great swamp in which the two princip a l 
rivers flowed s luggi s hly along poorly defined 
val l eys choked with outwash. 
The soil s of thi s area are related pri-
marily to Associ ations S, R, and Y. In the 
southwe ste rn portion the re are a few fin e 
textured lacu stri ne deposits c lassified as 
Associa tion G. In some place s the loess 
covers till depos it s to a suffi c ie nt depth to 
produce so il s of Associations J and K. The 
P M . 1 M f N h 111. · ( 27) arent ater1a ap o ort eastern 1no1 s 
whi ch cove rs a portion of Lee , Whites ide, and 
Bureau Counties within the Green River Lowland 
indi ca te s that Parent Materials 7 a nd 8 a re 
the most common. At the prese nt time there 
ha s bee n no detailed engineering analysis of 
the soil types of this physiographi c division. 
It is anticipated that most of them, especially 
those found in Assoc iation Area S, will be 
s imilar to tho se soi ls des cribed in Pl a tes 
through 5. It i s 1 ikely that some of the 
so il s encountered may have even hi gher organic 
conte nt s than the Maumee described in Plate 1. 
Peat and muck deposits are rather commo n. In 
Assoc iation R, soil type s desc ribe d in Plat es 
6, 7, 8 , and 9 will be found. Althou gh most 
of the soi l s will be s imilar to th ese, it i s 
probable that pea t o r muck so ils, which will 
cau se even more serious eng ineering prob lems 
than the Drummer si lty c l ay l oam, wi ll a l so be 
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present. 
Hunt svi lle loam, Plate 27, s houl d be 
representative of many of the so il s found in 
Association Area Y. Associated with the 
Hunt svi lle will be soils containing higher 
organic contents, as well as higher c lay 
contents, which may pre sent especially diffi-
cu lt engineering problems from the standpoint 
of the construction of heavy fill s . In addi-
tion to these problems, the most important 
engineering problem will be related to the 
stabilization of the cohesionless sand. 
Throughout the area it ~ay be expected that 
water tables will be high, but if cohesionless 
materials of moderate thickness are used to 
reduce the probability of detrimental frost 
action, this will not cause serious problems. 
5. Galesburg Plain 
This subsection of the Till Plains 
Section is bounded on the north by the Green 
River Lowland, and on the east by the Bloom-
ington Moraine to its junction with the Ill i-
nois Valley and then along the Illinois Valley 
to the boundary of the maximum extent of 11 l i-
noian glaciation. The western boundary of 
this subsection coincides with the Mississippi 
Valley except in the extreme western portions 
of Hancock and Ad ams Counties, where it fol-
lows along the outer edge of the Payson 
Moraine of Ill inoian age . The minor areas 
which fall outside of the Ill inoian boundary 
are included with the Dissected Till Plain s 
Section, which include s a major part of the 
area of northern Missouri and southern Iowa. 
The Galesburg Plain ha s been formed pri-
mari ly on till plains of lllinoian glacial 
age . Morainic ridges are sca rce except in the 
sout hwes tern portion, wher e the Pay son Moraine 
occupies a fairly large part of Adams and Pike 
Counties. The only other morainic ridges of 
any consequen ce are the Buffalo Ha rt Morain e, 
which is a rather narrow ridge extending from 
souther n Fulton County to northern Knox 
County, and a sma ll portion of the Jackson-
ville Mor aine, which follows the wester n 
valley wall of the 11 l inoi s Rive r t hrough 
Schuyler County. Throughout much of the a rea 
the plain i s relatively l eve l to gently 
undulating , except where dissection has pro-
ceeded along the major river va ll eys . 
Geologic investiga tion s s how that the 
Ill inoian drift is relatively thick throughout 
most of this region and it appears to be under-
lain by older glacial deposits of both Kansan 
and Nebraskan age. Over the surface of the 
lllinoian drift there is a blanket of loess 
varying in thickness from about 6 to more than 
25 feet. Throughout most of the region, the 
combined surface deposits obscure the topog-
raphy of the underlying bedrock. However, 
along some of the major va I l eys, particularly 
those of the Spoon, the LaMoine, and the 
Edwards Rivers, bedrock outcrops are encount-
er ed. 
The principal Soil Associations found 
within the Galesburg Plain are J, K, L, M, 
and W. Minor Areas of S, Y, and some R are 
found along the Mississippi and Illinois 
Valley s . The profile characteristics of soils 
typical of Areas J, K, and L are described in 
Plates 28, 29, 30, 31, and 32. Their general 
characteristics have been di scussed in some 
detail in connection with the soils of the 
Rock River Hill Country. In general, it may 
be sa id that almost al I the soi ls of the 
Gale sburg Plain have been developed in loe ss . 
Con sequently, the A and B horizons wil I be 
predom inantly loessial in their characteris -
tics. The differences between the soi ls wi I I 
depend essentially on the nature of the pre-
dominant native vegetation, whether fore s t or 
pr airie, and the thickness of the loes s i a l 
material. As the loe ss thins toward the south-
western part of the area, the influence of the 
underlying lllinoi an drift with its weathered 
surface begins to affect the soil profile 
characteristics . Because of the influence of 
this weat hered and somewhat impermeable sub -
stratum , the so il s in the areas where the 
loess varies from 5 to 9 feet in thickness 
show the beginnings of the development of a 
highly impermeable B horizon of a claypan 
type . Thi s influence becomes quite important 
in the subsoils in Area M, which, although 
developed under grass vegetation, lack some of 
the characteristics of normal Bruni zem soils . 
Pl ate 34 illustrates the typical profile and 
eng ineer in g characteristics of Herr i ck silt 
loam, one of the intergrades between the 
Brunizem and Planoso l Great Soil Groups. 
Although this soil is deve l oped on relatively 
flat s lopes, it has a rather si lt y A horizon 
of only moderate plasticity. Thi s is in con -
siderable contrast to a typical soi l of Area 
K, the Ip ava si lt l oam illustrated in Pl ate 
31. Furthermore, the Herrick has a hi ghly 
plastic B hor izon and often a highly plastic 
c1. It may be very difficult to determine 
where the contact between the B and C horizon 
occurs, since the loessia l cover may be com-
pletely weathered and gr ade almost impercep-
tibly into the weathered s urface of the under-
lying lllinoian drift. 
Prob ab ly because of the low permeability 
of the under lying material, some of the so il s 
accumul ate a lka line salts, whi ch impart even 
more un desirab l e characteristics to the pro-
files from the engineeri ng standpoint. Pl ate 
35 illustrates the profile for P iasa si l t loam, 
one of these soi l s of the Great So il Gr oup of 
Solonetz. The A hor i zon of Pi asa is somewhat 
more plastic than the Herrick . The B horizon 
i s simi l ar, but tends to have even higher 
group index and liquid limit values . The C 
horizon does not show much difference in 
physical properties from that of the Herrick . 
It should be remembered, however, that the B 
horizon in this soil t end s to be hi ghly a lka -
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1 ine, and for this reason, may have a detri -
mental effect on the performance of portland 
cement concrete. Furthermore, any meta l 
object placed in t hi s soi l is subjected to a 
relatively strong corrosive action. In the 
spring of the year this soi l becomes very 
soft and sticky and a 11 roads with 1 i ght sur -
fac i ngs tend to disintegrate rapidly. 
The soi l s of Area Ware c l assified as 
light co l ored soi l s with very heavy subsoils 
derived from loess 5 to 7 feet in thickness 
covering lllinoian or Kansan drift. These 
soi l s have deve l oped un der forest vegetation, 
and their properties wi ll resemble Clin ton 
si lt loam shown in Pl ate 32. At the present 
time, neither the pedologic characteristics 
nor the engineer in g properties of these soi l s 
have been defined with sufficient precision to 
permit more than this genera l description. 
The soils of Assoc iations R, S, and Y 
have already been discussed. It is probable 
that wit hin the Galesburg Pl ai n, soi I s such as 
those desc rib ed in Pl ates 2, 3 and 4, 6, 7, 8 
and 9, and 27 wi ll be typica l. More de tailed 
information on the soils of the Galesburg 
Pl ain cannot be given until new soi l surveys 
are performed in this area and samp les are 
taken for engineering ana lysis . 
6. Springfield Plain 
The northernmost point of this division 
is at the intersection of the outer boundary 
of the Shelbyville Moraine and the Illinois 
River near Peoria. The western boundary 
extends along the Illinois River to its junc-
tion with the Missis s ippi and then approxi-
mately along the western edge of the Mi ssis -
sippi Valley to the northwest corner of Monroe 
County. The line then approximates the bound-
ary between Monroe and St. Clair Countie s to 
New Athen s, 111 inois. The southern boundary 
is drawn erratically from New Athe ns approxi -
mately to Pa lest ine in Cr awfo rd Count y . It is 
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drawn in such a manner that south of the 1 ine 
the drift thins to such an extent that bed-
rock topography becomes the control] ing fac-
tor, and north of the 1 ine the topography is 
primarily constructional due to the presence 
of lllinoian drift and overlying loess. The 
first approximation of this boundary was 
given by MacCl intock in 1929. ( 2 l?) The 1 ine 
nearly coincides with the southernmos t bound-
ary of the Kansan drift which under] ies the 
lllinoian , It is also coincident with the 
northernmost extensions of the temporary lake 
beds which were formed during the Pl e i stocene 
along the lower reaches of the Big Mu ddy, the 
Lit tle Waba sh, the Embarr ass Rivers and 
several other streams in the southern part of 
the state , The norther n boundary of this 
division follows the outer edge of the Shelby-
ville Morai ne and the eastern boundary is 
drawn at the state 1 ine. 
In some re spect s the Springfield Plain 
resembles the Gale sburg Pl a in in that it is 
un der l ain a lmost continuou sly by 111 inoian 
and older glacial drift whi ch is thick enough 
to obscure a ll but the major variations in the 
topography of the bedrock, It differs, how-
ever, from the Ga l esburg Pl a in in that the 
drainage sys t ems, whil e well developed, are 
not as deeply entrenched. A cover of loess 
occurs over almost all of this area. It s 
thickness varies from more than 25 feet in the 
northwestern part of the area a l ong the Illi-
nois River to somet hin g less than 2 feet in 
the southeastern part of the area . As shown 
by the Map of Surfa ce Deposits, morainic 
ridges of Ill inoian age are well developed on 
the Springfield Pl ain . Extensions of the 
Payson Mo r aine are found adjacent to the 
Il linois and Missis s ippi Valleys, the Jackson-
v ill e Moraine extends through the west cen tr a l 
part of the a rea, and the Buffalo Hart Moraine 
1 ies in the northern part of the area . In 
addition, there is a system of ridged dr ift 
which lies parallel to the Kaskaskia Vall ey. 
Mu ch of the material wit hin this ridged drift 
area appears to consist of water-sorted 
depos it s such as kames, eskers, and kame 
terraces. Although gran ul ar material i s com-
monly found in these deposits much of it has 
been deeply weathered . 
South and east of the 111 inois Valley, 
the principal Soil Associations are J , K, L, 
M, N, o, and P. Areas of Association Q are 
prominent along the Mi ss i ssippi Val l ey from 
Jersey through St. Clair Counties and also 
occupy a portion of the easte rn edge of Cl ark 
and Crawford Counti es . R Area s a r e common 
a l ong the front edge of the Shelbyvi lle 
Mor a ine and S Areas occupy much of Mason 
County and parts of Tazewe ll and Cass Countie s 
within the al lu via ted Illinoi s Valley. Minor 
areas of Soil As sociat ion s Y and Z are found 
along the bottoms of the major st reams drain-
ing the area, the 111 inois, Mi ss i ssippi, 
Ka s kaskia, and Embarrass. Soil s of Areas J, 
K, L, and Mare illustrated in Plate s 28 
through 35. These have already been discussed 
in the sections dealing with the Ro ck River 
Hill Country or Gale s bur g Plain. In the dis-
cuss ion of the so il s of Area M in the Gal es -
burg Pl ain, it was noted that where the thick-
nes s of the loe ss ial cover is l ess than about 
5 feet, an impermeabl e c laypan s ub so il (B 
horizon) begins to develop. The typical soi l 
of Ar ea M, therefore, has characteristics 
intermediate between a Pl anoso l and a Bruni zem . 
Wh en the soi l is developed from a l oess cover 
that i s less than 4 feet in thickness, this 
c laypan development i s even more pronounced. 
Thu s, nearly al 1 of the area lying within the 
4-foot contour of loe ss as s hown on the Map of 
Surfa ce Deposits fa ll s within Soil Associations 
N, 0, or P, 
The so ils of Ar ea N are deve l oped under 
prairie vegetat ion from a l ayer of loess 
varying from 3 to 5 feet in thickness. Those 
of Area 0 have developed under forest vegeta -
tion from a thickness of l oess varying from 
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0 to 4 feet, and those of Area P are formed 
under prairie vegetation from loess varying 
from 2 to 4 feet in thickness. From the engi-
neering standpoint there is not a great deal 
of difference between the soils of these 
three areas except on the steeper slopes, 
where erosion has exposed the partially 
weathered drift. The typical soil group of 
these areas is the Planosol. The profiles 
consist of a very silty A horizon which typi-
cally classifies as an A-4 (8), a B horizon 
falling in the A-7-6 (15 to 20) classifica-
tion, and a C horizon which is typically an 
A-6 or A-7-6, but which may vary to an A-4, 
depending upon the character of the underlying 
111 inoian drift and its proximity to the sur-
face. Typical profiles and estimated engi-
neering properties for the soils of these 
areas are given in Plate 36 for Cowden silt 
loam, Plate 37 for Bluford silt loam, Plate 
39 for Cisne silt loam, and Plate 40 for 
Hoyleton silt loam. 
Plate 38 illustrates the typical charac-
teristics of Hickory loam, a Regosol developed 
under forest vegetation on the steeper slopes 
rn all of these areas. Hickory loam is 
essentially the partially weathered surface of 
the Ill inoian drift, although in some loca-
tions there may be some influence of a thin 
loess cover which has not been completely 
eroded. Because of the steep slopes on which 
this soil type is developed, the Ill inoian 
drift is not deeply weathered and the sub-
strata typically consists of a heterogeneous 
loam to gravelly loam drift classifying as an 
A-4 or A-2-4. 
Plate 41 describes Huey silt loam, a 
Solonetz soil, similar to the Piasa described 
in Plate 35. Individual areas of this soil 
type are usually not large, but are scattered 
throughout Soil Associations N and P. In many 
of the older agricultural soil reports they are 
referred to as "slick spots," but are desig-
nated by the soil type number 120, presently 
reserved for Huey. During the dry seasons of 
the year, these soil areas may resemble Cisne, 
with which they are associated to such an 
extent that it is difficult to distinguish 
them. However, during the spring of the year 
they show their characteristics of lower 
permeability, higher plasticity, and chemical 
reaction which cause the most rapid disinte-
gration of road surfaces in this region. 
Hosmer silt loam, a Gray-Brown Podzol ic 
soil mapped within Association Area Q, is 
illustrated in Plate 42. This soil type is 
similar in some respects to Fayette silt loam, 
illustrated in Pl-ate 28. It differs, however, 
in that it has a B horizon which tends to be 
very hard and dense when dry, and which is 
somewhat less permeable and more plastic than 
the B horizon of Fayette. High plasticity, 
however, is not necessary for the development 
of this impermeable siltpan layer. The sub-
strata characteristics of Hosmer and its 
associated soils may be quite variable due 
both to the steepness of the slope on which 
they are mapped and the character of these 
materials, which may be Ill inoian·drift, 
Kansan drift, residual material from bedrock, 
or even bedrock itself. Within the Springfield 
Plain area it would be expected that these 
substrata would usually be Ill inoian drift and 
would be found at depths below 5 feet. 
Plates 43 through 45 illustrate Alluvial 
soils mapped in the valleys of major rivers 
and some of their tributaries where Soil 
Association Areas Y and Z are found. As is 
the case with Huntsville loam, illustrated in 
Plate 27, these soils do not show any true 
profile development because of the short time 
which they have been exposed to weathering and 
the fact that new material is added at irreg-
ular intervals (whenever the streams flood). 
Therefore, their characteristics depend to a 
great extent upon the nature of the materials 
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which are being deposited by the stream. They 
cover a textural range from silty sands and 
sandy silts to highly plastic clays and silty 
clays which are often found in the back swamp 
areas . 
Plate 43 is illustrative of the type of 
soil mapped in the back swamp areas of the 
American Bottoms along the Mis s is sippi River 
and also in some of the other alluviated areas 
of southern 11 I inois. It covers Types 70 and 
71, Beaucoup silty clay loam and clay (in 
newer soil reports, Type 71 is designated as 
Darwin clay). These soils are characterized 
by a layer of highly plastic material which 
extends from the surface to depths of 4 feet 
or more. They are generally dark gray to 
black in color because of their high organic 
content. Plate 43 shows that liquid limit 
values of 100% or more are not uncommon in 
these soils, and plasticity index values of 
80% may be encountered. Because of their high 
water table, high natural water contents and 
high clay contents, these soils are highly 
compressible and present the engineer with 
some of his most difficult problems in build-
ing fills through river valley areas. 
Belknap silt loam, illustrated in Pl ate 
44, and Bonnie silt loam, Plate 45 are typical 
of the medium-textured water-laid sediments 
mapped in Area Z. Both of the se so ils may 
show profile characteristics in which a rather 
plastic and impermeable clay layer may be 
encountered at depths below 4 feet. Becau se 
of the possibility of the existence of this 
layer and the normally high water table, both 
of these soi ls are poorly drained and may be 
highly compressib le. Before any heavy struc-
tures or high fills are built on these soi l s, 
a carefu l exploration should be made in order 
to determine the compressibility of the under-
lying layers. 
7. Mount Vernon Hill Country 
Immedi ate ly to the south of the Spring-
field Plain lies the Mount Vernon Hill Country , 
with boundaries on the south and west which 
approximate the boundary of maximum extent of 
the lllinoian drift. The eastern boundary is 
the Wab as h River. Within this region the 
111 i no i an drift is relative I y thin and is not 
known to be underlain by any older drift 
except in the extreme western part. Con se -
quently the topography is controlled princi-
pally by the character of the under lying bed-
rock s urface. As one proceeds south in this 
area it is very often difficult to determine 
pre c isely the outer I imit of the Ill inoian 
drift, s ince this locu s of maximum extent of 
the ice is not marked by any morainic ridges. 
For practical purpose s the southern boundary 
ha s been established arbitrarily along the 
outer margin of the exposures of the Carbon-
dale group of deposits of the Penn sylvanian 
system. (29) Throughout the upland areas of 
the region, a layer of loess occurs over the 
lllinoian drift and the soils of the uplands 
are primarily those of Assoc iation Areas 0, P, 
and Q. There are, however , several wel ]-
developed drainage systems which constitute 
the lowland s . Particularly important are the 
Embarra ss, Little Wabash, ar:id Saline which 
flow into the Wabash and Ohio Rivers in the 
eastern part of the area, and the Big Muddy 
and Kaska skia systems which drain the central 
and western part of the area to the Mi ss is s ippi 
River. In this physiographic division most of 
these streams have broad va ll eys wi th low 
gradients. Many of the valleys appear to have 
been f illed with temporary l akes during the 
Pl eistocene Epoch. (224) These areas have been 
designated on the Map of Surface Depos it s as 
Lakebed Sediments. In some places these fine-
grai ned deposits, having been left as terraces 
along the valley wall, introduce engineering 
problems which are not found in this topo-
graphic position in any other part of the state . 
The bedrock which under I ies the thin 
layer of lllinoian drift and its loess cover 
consists mostly of interbedded I imestone, 
sandstone, and shale with occasional seams of 
coal . Bedrock outcrops are common. The bed-
rock strata dip to the north so that the edges 
of the successive layers are exposed with the 
age of the strata increasing toward the south. 
In the eastern part of the region, underground 
channels and caves have been eroded in the 
I imestone bedrock where it is close to the 
surface . 
Although the Soil Association Map indi-
cates that much of the upland area is covered 
by Soil Associations 0 and P, more recent work 
in this region indicates that soils of Area Q 
occupy a much larger portion of this physio-
graphic division than was previously be-
1 ieved. ( 212 , 213 , 214) Where the bedrock is 
near the surface, it is difficu lt to predict 
the character of the soil at any given loca-
tion because of variations in the type and in 
the topographic character of the bedrock sur -
face . In Areas 0 and P the soils previously 
described in Pl ates 37 through 41 will be 
typical . Within Area Q, Hosmer silt loam, 
particularly the profile with thin drift over-
lying bedrock, will be typical. Soils illus -
trated in Plates 43 through 45 wil I be repre-
sentative of Areas Y and Z. Williamson County 
Soils( 2 l4) describes two soils, Wellston and 
Manitou silt loams, which are deve l oped from 
loessial material, varying in thickness from 
about 10 to 40 inches, which over I ies sand-
stone bedrock . Typical characteristics of 
Manitou are given in Pl ate 47. Al though the 
A and B horizons of these soils are similar to 
the Hosmer, Pl ate 42, these soils will prob -
ably present more problems of bedrock exca-
vation than those in the Hosmer area. 
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Thi s physiographic division which occupies 
a large area west of the Mi ssissippi Valley 
is of minor extent in Illi nois . It is limited 
to an area in the extreme western parts of 
Adams and Hancock Counties between the outer 
boundary of the Payson Moraine of lllinoian 
age and the western boundary of the state . 
The upland portions of this division have a 
thin l ayer of Kansan drift and a fairly thick 
layer of loess, but the topography is con-
trol l ed principally by the r uggedness of the 
underlying bedrock. Thu s, the physiog~aphic 
characteristics of the region are similar in 
many respects to the southern part of the 
Mount Vernon Hil 1 Country. The principal 
soils of the area have developed either from 
Mississippi a llu vium or from a deposit of 
loess varying in thickness up to about 20 feet 
on uneroded topography. The streams are we! 1 
deve lop ed and in some cases flow in solution 
cavit i es in the bedrock. Bedrock out crops, 
principally of li mestone and shale, are 
common and in their vicinity the surface soils 
may be developed from a thin layer of loess or 
of Kansan till, or from mixtures of both over 
bedrock residuum. 
Th e principal Soi l Associations are W, 
Q, and Y. Within Area W, soi l s simi l ar to 
Clinton silt loam, illustrated in Pl ate 32 
will be encountered . In Area Q, the soils 
will be primarily those associated with Hosmer, 
illustrated in Plate 42. In the a llu viated 
valley of the Mi ssissippi soils varying in 
properties from Hu ntsville, Plate .27, to 
Beaucoup, Plate 43, may be encountered. The 
principal engineering problems in the upl ands 
wi l 1 be those associated with high topographic 
relief, erodability of the loessial soils, and 
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variability in the depth to the underlying 
bedrock contact. In the lowlands, a princi-
pal problem will be the compressibility of 
the highly plastic alluvial soils. 
D. WISCONSIN DRIFTLESS· SECTION 
OF THE CEN.TRAL LOWLAND PROVINCE 
Between the western boundary of the Rock 
River Hill Country and the Mis sissippi River 
1 ies a subdivision of the Central Lowland s 
Province, which was never covered by glacial 
ice during any of the four glacial stages. 
Although glacial outwash is found in the 
valleys of the Mississippi and some of it s 
major tributaries, no other evidence of 
glacial drift has been found within this area 
which occupies most of Jo Daviess County and 
the northwestern corner of Carroll County . 
The topography is controlled by the bedrock 
whic h has been maturely dissected and eleva-
tions var y from about 600 feet on the Missis-
sipp i alluvium to 1235 feet at the top of 
Charles Mound , the highest point in the state. 
The Mi ss issippi River and its tributari es have 
carved valleys to a depth of 150 to 300 feet 
below the general upland surface. The type 
of bedrock which is encountered in outcrops 
along the valley wal 1 depends primarily upon 
the elevation. At elevations above about 900 
feet the bedrock surface i s normally composed 
of Niagaran dolomitic 1 imestone which may show 
some underground drainage through caves and 
sol ution cavities, but does not exhibit the 
typica l sinkhole and kar s t feature s or more 
sol ubl e I ime s tone s . At elevations between 
about 800 and 900 feet, Maquoketa s hal e is 
ordinari ly encountered. In the deeper val l eys 
or in road cuts, springs are I ike ly to be 
found at the contact between the do lomite and 
the shale . Wh ere valleys ha ve been cut or the 
surface eroded down to e l evation> be l ow about 
800 feet. the rock s trata encounterc:d . re 
urma lly pa rt of Lhe Gal e na do l omite . Many of 
the principal st reams in the area have cut 
through one or more of the se three bedrock 
formations. The Appl e River Canyon i s the 
most conspicuous feature developed by this 
erosive action . 
Covering the bedrock upland is a loess 
blanket which varies in thickness from about 
25 feet at the Mi ssissi ppi Va lley wa ll to 
about 9 feet in the ex treme northeastern part 
of the sect ion. However, on the steeper 
s lope s of the mounds and ridges the loe ss i s 
often much thinner and in fact the s urfa ce 
material may be composed of broken and par-
tially decomposed bedrock mixed with loess ial 
wash. Immediately adjacent to the Missi ss ippi 
Valley the loess is coarse, and in some place s 
deposits of sand or of extremely coarse loess 
have been piled up in typical dune forms. I~ 
the Mississippi Valley proper, the deposits 
are typically a lluvial, ranging in texture 
from sands and gravels to heavy-textured 
si lty clays and clays . 
The Soil Association Map indicates the 
section to be covered mostly by so ils of 
Assoc i a tion T with smaller areas of As soc ia-
tions K, L, s, u, and Y. Plate 46 gives the 
profile of Dubuque s ilt loam, a typical so il 
of Area T. Dubuque may be considered to be 
repre sentat ive of the soils developed from 
relatively thin loes s over dolomitic bedrock . 
The A and B horizon s are s imilar to most of 
the loess ial so ils developed under forest 
cove r. The A usua lly has an A- 4 to an A-6 
c la ss ifi cation and the B s hows considerable 
profile contrast varying from an A-6 to an 
A-7-6. Dubuqu e differs from the so il s devel-
oped from the thick l oess in that it has a D1 
horizon composed of the decomposition products 
of the underlying limestone. Thi s l ayer is 
usually a highly pl ast ic reddish brown c l ay 
classifying as an A-7- 6 (18 to 20) which con -
tains fragment s of che r t or und ecomposed lime-
stone . Clo se ly as~ociaLed with the Dubuqu e 
will be soils such as Fayette silt loam, Plate 
28, which were developed primarily from the 
thicker loess overlying bedrock. One of the 
most important engineering problems involved 
in Area Twill be that of estimating the 
thickness of overburden and the amount of 
bedrock excavation required in cuts . In some 
locations bedrock will be encountered a lmost 
at the surface, whereas in others highway 
cuts may encou nter only loessial materia l. 
In Ar eas Kand L soils similar to Muscatine 
silt loam, Plate 30, and Clinton si lt loam, 
Plate 32, respectively, wi ll be found. These 
wil l differ from the profiles illustrated in 
being developed on loess over bedrock, rather 
than loess over weathered glacial drift. 
Within Association Areas, soils such as 
Hagener and Plainfi eld sands, Plat es 2 and 
3, will be common . In Area Uthe soi l s will 
be simi l ar to Dodgevill e, Pl ate 33. In the 
Mi ssissippi Vall ey, the Area Y soils will 
resemble those which have been previously 
described. Some fine-textured soi l s may be 
encountered, but normally granular materials 
wi ll be found fairly c lose to the surface in 
the valley and along the adjacent terraces. 
E. LINCOLN HILLS SECTION 
OF THE OZARK PLATEAUS PROVINCE 
Two physiographic divisions of the Ozark 
Pl ateaus Province, an extensive upland west 
of the Mississippi River, occupy border areas 
in southwestern Illino is . The northernmost 
of these is called the Lin coln Hill s. I t 
extends through the western two-thir ds of Pi ke 
County, most of Calhoun County, and the south-
western portion of Jersey County, north of the 
American Bottoms where the Missouri joins the 
Mississippi River. The eastern boundary of 
the Lincoln Hills practically coincides with 
the front of the Payson Moraine, which marks 
the boundary of maximum extent of the llli-
noian ice in western Ill inoi s . Some drift 
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older than lllinoian is found in the northern 
part of this region in Pike County, but Calhoun 
County appears to be unglaciated 0 Throughout 
the section, the topography is controlled by 
the underlying bedrock, which is mainly 1 ime-
stone. The principal physiographic feature 
is the mature ridge which forms the watershed 
between the 111 inois and the Mississippi 
Rivers. This ridge is dissected by closely 
spaced east-west valleys. In relatively 
uneroded portions it is covered by a layer of 
loess varying in thickness from 8 to 20 feet. 
The valleys of the Mi ssissippi and Illinoi s 
Rivers are broad, deeply alluviated, and have 
many terraces containing granular outwash 
material. Most of the minor valleys are 
narrow and steep ly graded. 
The Soil Association Map indi cates the 
presence of Associations L, Q, and Y. Recent 
soi l mapping work in Jersey County(l7 2) indi-
cates that the bluff soils in the extreme 
western part of Jersey County are more close ly 
related to Fayette si lt loam , Pl ate 28, wh ich 
is representative of Ar ea J , than they are to 
Ho smer si lt loam, Pl ate 42, which i s typical 
of Ar ea Q. It is probable, therefore, that 
the typical soils of the area designated as Q 
in western Jer sey, in Calhoun, and in western 
Pike Counties are simi l a r to Fayette with the 
exception that they do not show as high a 
degree of soi l profile development. Many s how 
practically no profile deve l opment and are 
simply deposits of coarse-textured ca lcareous 
loess in which I ittle or no l eaching has 
occurred . Further east of the bluff in Pike 
County within Soil Association Ar ea L, Fayette 
silt loam may be considered more typical. -In 
the val l eys of the Mississippi and Illinoi s, 
one may expect to find soils varying in char-
acter from Hunt svi ll e, Pl ate 27, to Beaucoup, 
Plate 43. Terrace soils similar to Camden 
silt loam, Plate 9, are found along the va ll ey 
walls. Intermixed with the deep loessial soils 
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of the upland a reas wil I be soi l s similar to 
Dubuque, Pl ate 46, and areas of bedrock outcrop . 
It is anticipated that the major engineering 
problems in thi s area will be those connected 
wit h rock cut s, fill s across the steep and 
sha rply-incised tributary va ll eys, and s lope 
stab i I ity of cuts in the deep coarse loessia l 
mater ial. Fill s within the a llu viated va ll eys 
of the Mi ssissippi or Illinois Ri vers will 
a l so be li ab l e to settlement or base failure 
and a careful sub surface exploration s houl d 
be made, espec ially in areas where c l ay so il s 
a r e encoun tered. 
F. SAL EM PLATEAU SECTION 
OF THE OZARK PLAT EAUS PROVINCE 
In Illinois this phy s iogr ap hi c section is 
divided into two part s by the Mi ss i ssi ppi 
River approx imately at its junction wit h the 
Kaskaskia. The northern sect ion has been 
glaciated and i s covered by thin 11 l inoian 
drift, whereas the southern sec tion lie s south 
of the glac iated area. The northern section 
comprises a sma ll portion of wester n St. Cl air 
County , the wes tern ha lf of Monroe County , and 
the northwestern corner of Rando lph County . 
In this area sinkhol e topography has developed 
on some of the lime stone strata whi ch underlie 
the glacia l drift and l oess . Th e s inkho l es 
are particularly noticeab le in western Monroe 
County. 
Th e southe rn segment is located primarily 
in the western half of Union County and the 
nort hwestern portions of Al exander County. It 
is separated from the Shawnee Hil I Se c tion , 
lying to the east, by it s more rugged topog-
raphy resulting from a we ll developed drainage 
pattern and highe r elevations. Separation 
from the Coasta l Plain Provin ce to the south 
is based on the line at which the Coastal Plain 
sediments over l ap the o lder Paleozoic sediments 
to the north. The bedrock of this segment is 
primari ly thick strata of chert and cherty 
I ime stone wh ich have been folded and faulted . 
However, there is not as much evidence of 
so lution activity in this segmen t as in the 
northern one. 
Both the northern and southern portions 
of the Salem Plateau are covered by loes s ial 
material varying in thickness from 8 to more 
tha n 25 feet. The thickest loess wi l I be 
found on the bluffs in the northwestern part 
of Uni on County and adjacent areas of J ackson 
County. Although the surface soils have 
deve loped primarily from loess i a l material, 
there is some influence of the und er lying 
bedrock on profile development where the 
topography i s particularly s t eep and the loe ss 
has been e roded away. 
Th e Soil Assoc iation Map indi cates the 
presence of so il s of the Q, Y, and Z Assoc ia-
tions . Although no rece nt agr icultur a l soil 
reports have been r e leased for this a rea, it 
is probable that the upl a nd so il s will be 
related to Ho sme r, Plate 42. Where the loess 
has been deeply eroded, so il s s imi Jar to 
Dubuque, Plate 46, may also be encountered, 
a lthough these so il s would probably be some-
what more hi ghly leached than typical Dubuque. 
On the steeper slopes, particularly a long the 
major drainageways, the loess may be com-
pletely removed and no true soil will have 
developed. The se areas a r e us ua lly c las s ified 
in soi l reports as Steep Rocky Land . Th e 
principal enginee ring probl ems in these upl and 
areas wil I be related to the depth of over-
burden, the erodab i Ii ty of the I oess, and the 
poss ibility of sinkho l e formations. 
In the valleys, typical soi l s wi ll range 
from the fine-textured Beaucoup and related 
so il s, Pl ate 43 , to the medium-textured 
Belknap, Bonnie, and associated so il s illus-
trate d in Plate s·44 and 45. In those valleys 
which are directly tributary to the Mi ssiss ippi , 
it s hould be remembered that there is a good 
poss ibi Ii ty that fine-textured c l ays may under-
I ie the s i I ty sur face so il s . A thorough so i I 
explor a tion s houl d be made whereve r heavy fil Is 
a r e to be built in o r der to avoid t he possi -
bility of comp l e te fai lur e s or excess i ve 
sett l ements . 
G. SHAWNEE HILLS SECTION 
OF THE INTERIOR LOW PLATEAUS PROVINCE 
Thi s sect ion i s a subdi v i s ion of tl1e 
In terior Low Pl a teau s Provi nce whi ch occupies 
a major po rti on of weste r n Kentu cky and Ten -
nessee . In Illino i s it s northern boun dary i s 
drawn on the line approximate l y co rres ponding 
to the max imum extent of the lllinoian i ce as 
desc ribed in the sec tion on t he Mount Vernon 
Hill Country . In the portion s of Randolph and 
J ac kson Counti es whi ch are in c lu ded there a r e 
some areas in wh i ch the bedrock i s cover ed 
with thin lllino ian dr ift. However, the 
topograph y i s s uch that these areas are mo re 
c l osely re l ated to the Sh awnee Hill s tha n t o 
the Moun t Vernon Hil I Coun try . Th e southern 
boundary i s drawn a long the line whe r e the 
more r ecent Coastal Pl a i n sed iment s over l ap 
the typical Pa l eozo i c se dime nt s of the Illi-
noi s Bas in. Thi s line co in c ides app rox ima tely 
with the north wa ll of the Cac he Ri ve r Va ll ey . 
The rugged topography of the Sh awnee 
Hill s i s l arge ly the re sult of var iat ions in 
compos iti on of the bedrock , which is caused 
by the fact t hat the s trata dip to the north 
a nd the edges of success i ve sed ime ntary beds 
a r e exposed . Differences in weathering res i s -
tance of the stra t a, int ens i ve weat hering, and 
some fau l ting have l ed to the deve lopme nt of a 
ser ies of d i ssec ted , somewhat pa r a ll e l ridges 
which extend in an east - west direction ac ross 
the area . In t he northern pa rt of the r eg ion , 
the sed i me nt s are interb edded I imestones, 
sa nd stones, and s ha l es, bu t in the southe rn 
part I imestone strata predominate . In some 
areas so luti on f eat ures have deve l oped in the 
li mestone l ead ing to even more rugged topog -
IV. Physiographic Di v i s ion s of Illi nois 57 
raphy . Su ch feature s a re pa rtic.ul il r l y we ll-
deve l oped in sout her n Hardin County near Cave -
In-Rock and in south- cent r a l Uni on Count y . 
Th e So il Assoc i at ion Map in dicates the 
predom inant As sociations are Q and X, On 
uneroded topography t he depth of t he l oess 
cove r var ies from 8 to 25 feet or more . 
Howeve r, in many pl aces the I oess has been 
a lmost comp l ete ly st ripp ed away by eros ion 
proce sses . Th e so il s refl ect the d i fferences 
in t he thickness of the l oess cover, and to 
some extent the characte r of the und e rlyin g 
r ock mater i a l s . Recent so il ma pping in 
. (214 240) Wi 11 i amson and John son Count 1 es ' in d i -
cates the typi ca l so il s of Ar ea Q to be s imi -
l ar to Hosmer s ilt l oam, Pl ate 42, and t hose 
in Ar ea X to r esemble Mani tou s il t loam 
illustr a ted in Pl ate 47. It s houl d be r emem-
be red, however, that s ignificant d ifferences 
in the thickne ss of the loess cover may ex i s t 
within relatively s ho rt d i s tan ces, a nd the 
amount of loess prese nt a t any g i ven lo cation 
depe nd s to a considerabl~ extent upon the 
steepness o f the slope. In areas where the 
un de rlyin g bedrock i s limestone r a ther th an 
sa nd s tone, so ils simi l a r to Man i tou wi l I be 
found . Differe nces, howeve r , may ex i st in the 
D horizon, where a more sticky, pla s tic c l ay 
laye r may be found to cove r the limestone bed-
rock in place of the rather sandy c l ay normally 
e ncountered on top of sa nd s tone bedrock. Th e 
principal e nginee ring problems in thi s a r ea 
will be conne cted with the va riations in t he 
depth of the l oess ia l mat e ri a l , the diffi cul-
ti es of rock excavat ion required for cut s, and 
th e constr uction of hi gh fi ll s r e quired to 
ma intain nomina l grades . Th e hig hl y e ros ive 
cha racter of the loessia l mater ia l , however, 
i s another important f ac tor to be cons id e r ed . 
In the southern part of t he area, pa r ticu l a rly 
a long the va ll eys whi ch are tribut a ry to the 
Cac he , so il s such as Be lknap, Pl a t e 44, will 
be found . Close to t he Cac he Va ll ey the trib -
58 Cir. 80. Surface Depos it s of Illino i s 
utary va ll eys wil l con t a in a h i gher pe r centage 
of soi l s wh ich a r e ex tr emely f ine - text ured and 
o ften h i ghly compress ibl e . Care ful soi l 
exploration s houl d be conducted i n these a reas 
ro de t e rmin e the base stabi l ity characteris -
ti cs if h i gh fi ll s a r e to be constructed . 
H. COASTAL PLAIN PROVINCE 
In Illinois t'1! ::. physiograph i c divis ion 
occupies the majo r port ion of Pul ask i Coun ty 
and the so uthern ha l ves of Massie and Al exa n-
der Coun t ies . I t i s compri sed pr e domina nt l y 
of two a reas, t he a lluvi a t ed va ll e ys of the 
Cache, Ohi o, an d Mi ss i ssippi Rive r s, and the 
upland area su r rou nde d by th em . Sin ce t he 
Cache Ri ve r on ce fun c ti oned as t he majo r 
valley of the Ohi o , it CJ ,1tains depos it s 
similar t o those e ncount e re d in t he Mi ss i s -
si ppi a nd the pres ent Ohi o va ll eys . Th e 
al lu vi um r a nge s from sands and s ilt s t o f ine -
text ured depos it s of c l ays and s il t y c l ays . 
In the upl and a rea, the s urface has been 
covered by a depos it of l oess va rying fr om 8 
to approx imate ly 25 f ee t in thi ckness . Not 
as muc h of t hi s ma terial has been removed by 
erosion as in the Shawnee· Hill s Sec t ion t o the 
nort h because the topog r aphy i s no t as r ugged . 
Consequ e ntly , mo s t o f the upl and soil s a re 
derived fr om r e lative ly t hi ck l oess i a l ma t e ri-
al . Unde rlying the loess a r e the un conso l i-
dated depos it s of the Coas t a l Pl a in , whi ch 
. ( 242 245) 
vary 1n tex ture from c l a ys t o gr ave l s . ' 
Throughou t much of the a rea a bed of deepl y 
weathered grave l, r ang in g fr om 20 to 50 feet 
in thickness, un der ! ies t he l oess . Th e up pe r 
weathered po rt ion of t hi s grave l l ayer con -
tains a hi gh pe r ce ntage of c l ay down to a 
depth of about 6 f eet . 
The So il Assoc i a ti on Map in d icates t hat 
Associat ions Q, X, Y, and Z cover the major 
portions of the Coasta l Pla i n Province . 
Al though no recen t so i l ma ppi ng work has been 
done i n this area, i t i s probable t hat the 
so il s i n Area Q wi ll r esemble Hosme r s il t l oam, 
Pl ate 42 , whil e t hose in Ared X wi l 1 resembl e 
Man i tou s il t l oam , Pl ate 4 7. The a llu viated 
va ll eys of t he Cache and Ohi o Rivers are mapped 
primar i ly as AssociAtion z, whi l e the Miss i s-
sippi is mapped as Assoc iation Y. I t may be 
antic ipated, however, t hat v1it hi n al l t hr ee 
va ll eys the so il s wi l 1 va r y f r om si lt l oams, 
such as Be lknap, Pl a t e 44 , and Bonnie, Pl ate 
45 , t o c l ays s uch as Beaucoup , Pl ate 43. In 
additi on t o the typi ca l bot t om l and so il s, 
t e rr ace so il s commonly occur i n t he va ll eys . 
It i s proba bl e tha t these a r e most l y de ri ve d 
fr om mix tures of s ilty and sand y a llu v ium 
with s l ope was h from the adj ace nt l oess ia l 
bluff s . 
The prin c ipa l en g inee r i ng probl ems to be 
e ncount ered in t his a r ea a r e co nn ec t ed wi t h 
the comp ress ibility of the a llu v ial de pos it s 
a nd the ins t abilit y of the l oess in the up-
l a nd s . Althou gh the topogr aphi c cha r ac t e r o f 
t he upl a nd i s no t quit e so ru gged as that of 
the Sh awnee Hill s Sec ti on, it i s, ne ve rthe less , 
fa irl y rough. In some locat ions r ock cut s 
wil 1 p robab l y be necess ar y in orde r t o pr ov i de 
the prope r ver ti ca l a lignme n t f or pr ima ry 
hi ghwa ys . For the mos t pa rt , howe ve r , the 
cut s will be within the gr ave l st r a t a whi ch 
have been prev iou s l y desc ri bed, and excavat ion 
d i ffic ul ties wil 1 norma lly no t be as gr ea t 
as t hose encount e r ed i n the Pa l eozo i c sed i-
me n ts of t he Sh awnee Hill s Sect ion . Sin ce t he 
so i l materia l s withi n t he a llu v iated va ll eys 
are so var i ab le, deta il ed exp l o r at ions wi l 1 
be necessa r y whe reve r hi gh fil I s are to be 
constr ucted, in o r de r t o ob t a in ade qu a t e 
i nformation fo r des i gn aga inst f a ilu re o r 
excess i ve sett l ement . 
V . APPENDICES 
APPENDIX l PROFILE DESCRIPTION AND ENGINEERING PROPERTIES 
Pl a t e No . 
l. 
2. 
3 . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13 . 
14. 
15. 
16. 
17. 
18. 
19 . 
20 . 
21. 
22. 
23. 
24 . 
25. 
26 . 
27 . 
28. 
29. 
30 . 
3 1. 
32. 
33. 
34 . 
35 . 
36 . 
37. 
38. 
39 . 
40 . 
4 1. 
42. 
43 . 
44 . 
45 . 
46 . 
47 . 
Typ i ca I So i I s of 11 l i no i s 
Li st of Pl ates 
So i I Type 
Maumee fin e sa ndy l oam, No . 89 
Hage ne r l oamy sa nd, No . 88 
Pl a infi e l d sa nd, No . 54 
Ri dgev ill e sandy loam, No . 156 
On a r ga sandy loam, No . 190 
Drummer s il t y c l ay loam, No . 152 
Bre nton s il t l oam, No . 149 
Proc t or si l t l oam, No . 148 
Camde n s il t l oam, No . 134 
Tho r"p s il t l oam, No . 20 6 
War saw s il t l oam, No . 290 
Fox l oam to s il t loam, No . 327 
McHe nry s il t l oam; No , 310 
Li s bon s il t l oam, No . 59 
Mi am i s il t loam, No . 24 
He nnep in loam, No . 25 
As hku m s il ty c l ay loam, No . 232 
Bry ce s il ty clay l oam to c l ay, No . 235 
El I iott s il t l oam, No . 146 
Bloun t si l t l oam, No . 23 
Ey l ar silt loam, No . 228 
Rowe s il ty c l ay to c l ay, No . 230 
Cl arence si l t loam, No. 147 
Fl anagan si l t loam, No . 154 
Bi rkbeck s il t l oam, No . 233 
Toni ca s il t loam, No . 371 
Hunt sv ill e l oam, No. 73 
Faye tt e si l t l oam, No . 280 
Sabl e s il ty c l ay loam, No . 68 
Mu sca ti ne s il t l oam, No . 4 1 
Ip ava s il t loam, No . 43 
Cli nton si l t l oam, No . 18 
Dodgevi ll e si l t l oam, No . 40 
He r rick si I t loam, No . 46 
Pi asa s il t loam, No . 474 
Cowden si l t loam, No . 11 2 
Bl uford si l t loam, No . 13 
Hi ckory loam, No . 8 
Ci sne s il t l oam, No . 2 
Hoy leton si l t l oam, No. 3 
Hu ey s il t loam , No . 120 
Hosmer silt loam, No . 214 
Beaucoup si I ty clay l oam to c l ay, No . 70 
Belknap silt loam, No . 382 
Bonnie s i It loam. No . 108 
Dubuque s i It loam, No . 29 
Manitou s ilt loam. No. 340 
Page 
6 1 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
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92 
93 
94 
95 
96 
97 
98 
99 
100 
IOI 
102 
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60 Cir. 80. Surface Deposits of 11 l inoi s 
Li st of Pl ates 
(in a lphabeti ca l order by so il type) 
Plate No. Soil Type Page 
17. As hkum s ilty c l ay loam, No. 232 77 43. Beaucoup s ilty c l ay loam to c l ay, No. 70 103 44. Be lknap si lt loam, No. 382 104 
25. Birkbeck si lt loam, No. 233 85 20. Bl ount si lt loam , No. 23 80 
37. Bluford s i l t loam, No. 13 97 45 . Bonni e s ilt loam, No . 108 105 
7. Br enton s ilt loam, No. 149 67 18. Bry ce si lty c l ay loam to clay, No. 235 78 9. Camden s ilt loam, No. 134 59 39. Ci sne s ilt loam, No . 2 99 23. Claren ce s i l t loam, No. 147 83 32. Clinton s i l t loam, No. 18 92 36. Cowden s ilt loam , No. l l 2 96 
33. Dodgeville s ilt loam, No. 40 93 6. Drummer silty clay loam, No. 152 66 
46. Dubuqu e s ilt loam, No. 29 106 
19. El 1 iott s ilt loam, No. 146 79 21. Eylar s ilt loam, No. 228 81 28. Fayette s i l t loam, No. 280 88 24. Flanagan s ilt loam, No. 154 84 12. Fox loam to s ilt loam, No. 327 72 
2. Hagene r loamy sand, No. 88 62 
16. Hennepin loam, No. 25 76 34. Herrick s ilt loam , No. 46 94 38. Hickory loam, No. 8 98 42. Hosmer s ilt loam, No. 214 102 
40. Hoyl eton s ilt loam, No. 3 100 
41. Hu ey s ilt loam , No. 120 IOI 
27. Hunt svi I le loam, No. 73 87 31. Ipava s i 1 t loam, No. 43 91 14. Lisbon s ilt loam, No. 59 74 
47. Manitou s i l t loam, No. 340 107 
l. Maumee fine sandy loam, No. 89 61 
13. McHenry s ilt loam , No. 310 73 15. Mi am i s i 1 t loam, No. 24 75 30. Mu sca tine s ilt loam , No. 41 90 5. Onarga sandy loam, No. 190 65 35. Pia sa s ilt loam , No. 474 95 3. Plainfi e ld sa nd , No. 54 63 8. Proctor s ilt loam, No. 148 68 4. Ridgeville sandy loam , No. 156 64 22. Rowe s ilty clay to clay, No. 230 82 
29. Sabl e s ilty clay loam, No. 68 89 10. Thorp s i l t l oam, No. 206 70 26. Toni ca s ilt loam, No. 371 86 11. War saw s ilt loam, No. 290 71 
V. Appendices 
Plate 
County Wi 11 
Soil No. and Name 89 Maumee fine sa ndy loam 
Soil Association Area S (7a) 
So il Group lntergrade , Regoso l-Humic-Gley 
Horizon Profile Description 
"' Q) 
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c:: 
10 
20 
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Q) 
0 40 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AAS HO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
1 b/cu ft 
Opt. w, % 
Pass No . 10 
Pa s s No. 200 
% Clay (0.002 mm) 
A 
c 
Dark brown to black fine sandy loam to loamy fine sand 
grading to 
Gray (often mottled ye! low) fine sand below 10 to 20 in. 
Gray sand and fine sand. Occasional concretionary 
layers; coarse sa nd or gravel may be found below 
4 ft. 
Water-laid sand and fine sand 
Depressional to nearly level , 0 to 0.5% slope 
Poor 
Normally poor due to high water table, but good if water table is 
lowered 
Estimated Engineering Properties 
A c Remarks 
A-2-4 A-2-4 Occasionally fine-grained 
A-3 materials (usu a 11 y A-4) may 
0 0 be encountered at depths as 
shallow as 4 to 5 ft. 
NP NP 
105-115 105-115 
l 0-20 l 0-15 
98-100 98-100 
15-30 8-25 
4-10 4-10 
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62 Cir. 80. Surfa ce Deposits of Ill inois 
Plate 2 
County Will , Lawrence 
Soil No. and Name 88 Hagener loamy sand 
Soil Association Area S (?a) 
Soil Group lnt ergrade, Regosol-Brunizem 
Horizon Profile Descri ption 
10 
\ 
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<fl \ Q) £ 
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c 30 
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a. 
Q) 
0 40 
Parent Material 
Topography 
Surface Drainage 
Internal Draina ge 
Horizon 
MSHO Class 
Group Index 
LL % 
p I % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pa ss N.o. 10 
Pa ss No. 200 
% Clay (0.002 mm) 
A Li ght brown to dark grayish brown loamy sand 
grading to 
Yellow to brownish yellow medium sand below 12 to 18 in. 
c Yel low to brownish yellow sand to fine sand . 
Occasionally thin bands of silt or clay or 
concretions below 4 to 5 ft. 
Wat er and wind - deposited sands 
Nearly level to moderately rolling , l to 10% slope 
Moderate to very good 
Good to very good 
Estimated Enginee ring Properties 
A c Remarks 
A- 2-4 A-2-4 Occasiona lly fine-grained 
A-3 A-3 mater i a 1 s (usua 11 y A-4) may 
0 0 be encountered at depths as 
shallow as 4 to 5 ft. 
NP NP 
105-110 I 05-115 
10-12 10-15 
98-100 98-100 
8-20 8-20 
4-12 4-10 
V. Ap pe ndices 
Plate 3 
County Wi 11 
Soil No. and Name 54 Pl a in fie l d sand 
So i l Association Area s (?b) 
Soil Group ln tergrade, Regoso l-G ray -B rown Podzol ic 
Horizon Profil e De sc ri p tion 
20 
Vl 
(I) 
..c 
u 
c 
c 30 
..c 
.... 
0.. 
(I) 
0 40 
50 
Parent Material 
Topography 
Surface Drain age 
Internal Draina ge 
Horizon 
AAS HO Cla s s 
Group Index 
LL % 
Pl % 
Max.dry den s . 
lb / cu ft 
Opt . w, % 
Pass No. 10 
Pass No . 200 
% Cl ay (0 .002 mm) 
A Ye l lowis h gray to br own is h gray medi um sand 
gr ad i ng to 
Ye ll ow to browni s h ye ! l ow med ium sa nd be l ow 3 to 5 in. 
c Ye ll ow sa nd, we ] I-l eached, Thin concret iona r y l aye r s 
or c l ay l aye r s usua lly pre sent be l ow 6 to 10 ft . 
Win d and wa t e r- de posited sands 
Nea rl y l eve l to modera t e l y ro l I in g, I to 7% s l ope 
Mode r a t e t o ver y good 
Good t o ve ry good 
Estimated Engineering Properties 
A c Rema r ks 
A-2-4 A- 2-4 Occas iona ll y f i ne - gra i ned 
A-3 A- 3 ma t e ri a l s (u s ua 11 y A-4) ma y 
0 0 encount e red a t depth s as 
s ha ll ow as 4 t o 5 ft . 
NP NP 
105-115 105-115 
10-13 I 0 -13 
98- I 00 98-1 00 
8-20 5- 20 
3-1 0 3-1 0 
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64 Cir. 80. Surface Deposits of 111 inois 
Plate 4 
County Livin gston, Will 
Soil No. and Name 156 Ridgeville sandy loam 
Soil Association Area S (7a) 
Soil Group Brunizem 
Horizon Profile Description 
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Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pass No. 10 
Pass No. 200 
% Clay (0.002 mm) 
-- ---- ----- -
A 
B 
c 
Brown to dark grayish brown s a ndy loam 
grading to 
Grayish brown to yellowish brown sandy loam to l oamy 
sand below 6 to 12 in. 
Grayish brown , mottled with ye! lowish brown, sa ndy 
clay loam to clay loam 
Gray to yellowish brown sands, sometimes with laye r s 
or mixtures of silt, clay or gravel below 4 ft. 
Water-laid sandy sediments 
Nearly l eve l to gently rolling, 0-2% slope 
Moderate 
Moderate 
Estimated Engineering Properties 
A 
A-2-4 
A-4, A-6 
0-10 
NP-35 
NP-15 
105-115 
10-16 
98-100 
20-80 
5-20 
B 
A-2-4 , A-2-6 
A-4 , A-6 
0- l 0 
NP-40 
NP-20 
l 05- l 20 
l 0-20 
95-100 
20-70 
8-30 
c 
A-2-4 
A-4 , A-6 
0 -10 
NP-40 
NP-20 
105-125 
10-17 
90-100 
20-70 
8-30 
Remarks 
Dept h of sand is variable and 
fine -gr ai ned materials , some-
times till, may be encountered 
at depths as shal low as 5 ft. 
V. App endices 
Plate 5 
County Living s ton , Will 
Soil No. and Name 150 Onarga sa ndy loam 
Soil Association Area S (7a) 
Soil Group Brunizem 
Horizon Profile Des cription 
"' Cl) 
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Parent Materi al 
Topography 
Surface Drain age 
Internal Drainage 
Horizon 
AAS HO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pass No. 10 
Pa ss No. 200 
% Clay (o .002 mm) 
A 
B 
c 
Brown sandy loam 
grading to 
Brownish yellow sandy loam to loamy sand below 4 to 8 in. 
Brownish yellow sandy clay loam to clay loam 
Yellow to brownish yellow sands, sometimes with layers 
or mixtures of silt, clay, or gravel below 4 ft. 
Water and/or wind-laid sa ndy sed iments 
Gently to moderately rolling, l to 5% slope 
Mod e rate to good 
Good 
Estimated Engineering Properties 
A B c Remarks 
A- 2-4 A-2-4 A-2-4 Depth of sand is variable and 
A-4 A-4 
' 
A-6 A-4 , A-6 fine-grained materials, some-
0-8 0-8 0-8 ti mes till ' may be encountered 
at depths as sha l low as 5 ft. 
NP-30 NP-30 NP-30 
NP-10 NP-15 NP-15 
110-120 108-120 110-125 
10-16 10-18 12-15 
98-100 98-100 90-100 
25-75 30-65 15-70 
8-15 13-25 10-30 
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66 Cir, 80. Sur face Deposits of 111 inois 
Plate 6 
County DeWi tt, Livingston, Mclean , Wil 1 
Soil No. and Name 152 Drummer s ilty clay loam 
Soil Association Area C, H, R (3 a, Sa) 
Soil Group Humic-Gley 
Horizon Profile Descri p tion 
Vl 
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Par ent Mater ia l 
Topography 
Sur face Drainage 
Inte rna l Drainage 
Horizon 
AASHO Cl ass 
Group Index 
LL % 
Pl % 
Max.dry dens, 
lb/cu ft 
Op t . w, % 
Pass N.o. 10 
Pass No. 200 
% Clay (0.002 mm) 
A 
B 
c 
D 
Bl ack si lty clay loam to clay loam 
grading to 
Very dark gray si lty c lay loam to clay l oam below 
10 to 16 in. 
Brownish gray, mottled with yellowish brown, silty 
clay l oam to c l ay loam (often not we ll- developed) 
Gray l oam, silt loam or sandy loam (occasional ly 
c l ay loam or silty c l ay l oam) 
Sandy and si lty outwash or loam till 
Moderate ly fine water - deposited sediments over gl acial outwash or 
1 oam ti 11 
Near ly level to depressional, 0 to 0.5% s lope 
Poor to very poor 
Moderate to poor 
Estimated Engineering Propertie s 
A 
A-6 A-7-5 
A- l-6 
5-20 
35-65 
15-30 
90 - 100 
20-25 
98-100 
60-98 
20-40 
B 
A- 6 
A-7-6 
5-20 
35-55 
15-30 
95-115 
15-25 
95 -1 00 
60-98 
20-45 
C and D 
A- 2-4, A-4 
A-6, A-7 -6 
0-18 
NP-50 
NP-30 
105-125 
10-20 
75-100 
25-98 
10-45 
Remarks 
The texture and AASHO classifi -
cation of the C and D hori?on s 
are extremely var iable since this 
type is mapped in medium- textured 
outwash areas as well as in loam 
till areas with and wit hout a 
thin loess cover . 
V. Appendices 
Plate 7 
County DeWitt, Li vingston, Will 
Soil No. and Name 149 Brenton silt loam 
So i l Association Area R (8a) 
Soil Group Brunizem 
Horizon Profile Descri pti on 
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Parent Material 
Topography 
Surface Drainage 
In ternal Dr ainage 
Horizon 
MSHO Cl ass 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pa ss No. 10 
Pa ss No. 200 
% Cl ay (0.002 mm) 
A 
B 
c 
Very dark brown si lt loam to silty clay l oam 
grading to 
Very dark grayish brown si lty clay loam below 8 to 12 in. 
Dark grayish brown, mottled with yellowish brown, 
silty clay l oam to c l ay loam 
Grayish brown to yellowish brown si lt s, a nd sands or 
mixed si It s, sands and gravels 
Wat er and wind -l aid si lty sediments over medium-textured glacial 
outwash 
Nearly level to very gent ly rolling, 0 to 2% s lope 
Moderate to poor 
Moderate 
Estimated Eng ineeri ng Properties 
A 
A-4 , A-6 
A-7-6 
5-14 
30-50 
7-20 
90-100 
20-25 
95-100 
55-95 
15-30 
B 
A-6 
A-7-6 
10-20 
35-65 
15-40 
95-105 
18-24 
98-100 
70-98 
25-35 
c 
A-2-4 
A-4 , A- 6 
0-11 
NP-40 
NP-20 
105- l l 5 
14-18 
95-100 
20 -80 
10-35 
Remarks 
The C horizon is most commonly 
composed of mixed medium-
textured sed iments, however 
fairly c l ean sa nd s are sometimes 
found. l n some soi 1 s mapped as 
Brenton the depth to the outwash 
sediments may be over 5 ft. 
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68 Cir. 80. Surface Deposits of Ill inois 
Plate 8 
County Will , Livingston 
Soil No. and Name 148 Proctor silt loam 
Soil Association Area R (8a) 
Soil Group Brunizem 
Hor izon Profile Description 
Vl 
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Parent Materi a l 
Topography 
Surface Dra inage 
Interna l Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dr y dens. 
lb/cu ft 
Opt. w, % 
Pass No. 10 
Pass No. 200 
% Clay (0.002 mm) 
A 
B 
c 
Brown to dark brown silt loam 
grading to 
Dark brown to yellowish brown si lt loam below 7 to 11 in. 
Dark yellowish brown, mottled with yellowish brown clay 
loam to s ilty c l ay loam 
Grayi s h brown to yellowish brown si lt s, sands or mixed 
silts , sands and gravels us ually grading to c l ean sand 
and gravel below 4 ft. 
Water and wind -l aid s ilty sediments over medium-textured glacial 
outwash 
Gently rol 1 ing , l to 4% s lope 
Moderate 
Moderate to good 
Estimated Engineering Propert ies 
A B c Remarks 
A-6 A-6 A-2-4 , A-2-6 Th e text ure and AASHO classifi -
A-4 A-7-6 A-4 , A- 6 cation of the B and upper C horizon 
5-10 2-15 0- 9 vary with the thickness of the layer of wind or water -l aid si l t 
30-40 25-45 20-35 which l i es on top of the outwash 
8-16 10-25 3-20 sediments . 
100 -1 05 100-115 110 -120 
16-20 13-20 10-15 
98-100 90-100 50 -1 00 
50-95 40-95 10-70 
10-30 20 - 35 5- 30 
V. Appendices 
Plate 9 
County DeWitt, Livingston, Wil I 
Soil No. and Name 134 Camden silt loam 
Soil Association Area R (Sb) 
Soil Group 
20 
Vl 
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Cl) 
Cl 40 
50 
Parent Materia l 
Topography 
Su rface Drainage 
In te rn a l Draina ge 
Horizon 
MSHO Cl ass 
Group Index 
LL % 
Pl % 
Max.dry dens. 
l b/ cu ft 
Opt . w, % 
Pass No. 10 
Pass No. 200 
% Clay (0.002 mm) 
Gray-Brown Podzol i c 
Horizon 
A 
B 
c 
D 
Profile Descri p tion 
Yellowish gray to brownish gray silt loam 
grading to 
Grayi s h yellow to yellowish brown silt loam below 4 to 
6 in. 
Yellow to yellowish brown clay loam to silty clay loam 
Yellow to yellowish brown mixed silt and sand often 
grading to a th i n layer of reddish brown gravelly c l ay 
loam 
Sandy and gravelly glacial outwash 
Water and wind -l aid silty sediments on coarse - textured glacia l 
outwash 
Gently rolling, l to 4% slope 
Moderate 
Moderate to good 
Es t imated Eng i neer ing Prope rti es 
A B c D Remarks 
A-4 A-4, A-6 A-4 A- 1-a, A- 1- b This type is often a source 
A-6 
3-12 
NP-40 
NP- 15 
100 -11 0 
15 - 20 
98 - 100 
50-98 
10-25 
A-7-6 
3- 17 
20 - 50 
5-30 
100-120 
12-22 
90 - l 00 
50-99 
15-35 
A- 6 
0 - 12 
NP-40 
NP-22 
105-125 
10 - 18 
75-100 
30 - 90 
10-30 
A- 2- 4, A-4 
0-4 
NP-30 
NP -1 0 
110 - l 25 
10 - 15 
10 - 100 
0-50 
0-20 
of good qua 1 i ty sand and 
gravel aggregate usually 
found at depths below 5 ft . 
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70 Cir. 80. Surface Deposits of Illinois 
Plate 10 
County DeWitt , Livingston 
Soil No. and Name 206 Thorp si lt loam 
Soil Association Area R (8a) 
Soil Group Planoso l 
Hor izon Profile De scription 
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Parent Material 
Topography 
Surface Dra ina ge 
Internal Draina ge 
Horizon 
AAS HO Class 
Group Index 
LL % 
p I % 
Max.dry dens. 
1 b/cu ft 
Opt. w, % 
Pa ss No. 10 
Pass No. 200 
% Clay (0 .002 mm) 
A 
B 
c 
Very dark gray to grayish brown silt loam 
grading to 
Gray silt loam below 6 to 8 in. 
Brownish gray, mottled with brownish yellow, clay loam 
~o silty clay loam 
Brownish gray to brownish yellow silts and sands or 
mixed silts, sands and gravels 
Water or wind-laid si lty sediment s over medium-textured glacial 
Nearly leve l to depressional, 0 to 0 . 5% slope outwash 
Poor 
Poor 
E3timated Engineeri ng Properti es 
A B c Remarks 
A-6 A-6 A-6 Materia l s of A-4 or A-2-4 A-7-6 A-7-6 A-7-6 c l assification may be 
10-15 10-19 8-16 encountered at depths below 
about 4 ft . 30-50 35 -60 35-50 
12-24 15-35 15-25 
90 -1 00 95-110 105-115 
20-24 16-21 15-19 
98-100 90-100 90-100 
80-98 60-98 60-98 
15-25 20-40 20-40 
V. Appendice s 
Plate 11 
County Wil 1, McHenry 
Soil No. and Name 290 War saw silt loam 
Soil Association Area A, R (la) 
Sail Group Brunizem 
Horizon Profile Description 
"' Cl) 
..r:: 
I.) 
c 
10 
20 
c 30 
..r:: 
..., 
c.. 
Cl) 
0 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Hor izon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pa ss No. 10 
Pass No. 200 
% Clay (0.002 mm) 
A 
B 
c 
Very dark grayish brown silt loam 
grading to 
Dark grayish brown to brown si lt loam to si lty clay loam 
below 7 to 14 in. 
Dark reddish brown to dark brown silty clay loam 
Reddish brown to brown coarse sand and gravel 
Medium-textured outwash over coarse sand and gravel 
Nearly level to strong ly rolling, 1 to 12% slope 
Moderate to very good depending upon slope 
Good to very good 
Estimated Engineering Properties 
A 
A-4 A-6 
A-l-6 
5-12 
20-45 
5-20 
95-100 
20-24 
98-100 
60-95 
15-30 
B 
A-6 
A-7-6 
10-20 
30 - 55 
15-30 
95-105 
20-25 
90-100 
60-95 
30-40 
c 
A-1 A- 2-4 
A.-6 
0-8 
NP-35 
NP-15 
105 -1 30 
8-12 
20-95 
5-65 
0-25 
Remarks 
The texture and AASHO classifi-
cation of the upper C horizon 
vary with the thickness of the 
s ilty l ayer whic h 1 ies on top of 
the coarse-textur ed sediments. 
71 
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72 Cir. 80. Surface Deposit s of Illinois 
Plate 12 
County Wi 11 , McHenry 
Soil No. and Name 327 Fox loam to silt loam 
Soil Association Area B, R (lb) 
Soil Group Gray-Brown Podzol ic 
Horizon Profile Des cription 
20 
Vl 
Q) 
.l: 
u 
c 
c 30 
.l: 
~ 
0. 
Q) 
0 40 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL% 
Pl % 
Max.dry dens. 
1 b/ cu ft 
Opt. w, % 
Pass N.o. 10 
Pass No. ZOO 
% Clay (0.002 mm) 
A 
B 
c 
Dark grayish brown silt loam 
grading to 
Yellowish brown silt loam below 4 to 8 in. 
Yellowish brown to dark yellowish brown silty clay loam 
Brown to yellowish brown coarse sand and gravel 
Medium textured outwash over coarse sand and gravel 
Nearly level to strongly rolling, 1 to 12% slope 
Moderate to very good, depending upon slope 
Good to very good 
Estimated Engineering Properties 
A B c 
A-4, A-6 A-6 A-1, A-2-4 
A-7-6 A-7-6 A-2-6 
4-20 8-20 0 
30-55 40-60 NP-30 
3-30 20-35 NP-12 
I 05-1 20 100-115 115-130 
10-16 15-20 8-14 
90-100 95-100 45-70 
55-95 50-95 5-30 
10-25 25-40 0-5 
t 
V. Appe nd i ces 
Plate 13 
County McHenr y 
Soil No. and Name 310 McHenry si l t loam 
Soil Association Area B (2b) 
Soil Group Gray-Brown Podzo l ic 
Horizon Profi le Descri pt ion 
"' Q) 
..c 
u 
c 
10 
20 
c 30 
..c 
.... 
0. 
Q) 
0 40 
50 
60 
Pa re nt Ma teria l 
Topogr aphy 
Su rface Drai nage 
In t erna l Dra ina ge 
Hori zon 
AAS HO Cl ass 
Grou p Index 
LL % 
Pl % 
Max.dr y de ns. 
1 b/ cu ft 
Opt. w, % 
Pass No . 10 
Pass No . 200 
% Clay (0.002 mm) 
A Dark gray to dark grayish brown silt loam 
grading to 
B 
Grayis h brown to brown silt loam below 5 to 8 in. 
Dark brown to dark :•redd i sh brown silty clay l oam to 
c l ay l oam 
C Brown to reddis h brown sandy l oam wit h some gravel 
Thin loess (1 to 3 ft ) on sandy l oam t il l 
Nearly l eve l to strong l y rol li ng, 1 to 12% s lope 
Moderate to very good, depending upon slope 
Good 
Es timated Eng ineering Proper ti es 
A B C or D Remarks 
A-4 A- 6 A- 2- 4 Texture and AASHO c 1 ass i f i ca t ion 
A- 7- 6 A- 4 of the upper C horizon vary 
7-8 10 - 15 0- 5 with the thickness of the 
silty layer which lies on top 
NP-30 35-50 NP- 20 of the sandy ti 11. 
NP-7 15-30 NP-5 
105-115 105 - 110 125-135 
12-16 15-18 7- 10 
95 - 100 95 - 100 60 - 90 
70-90 60- 75 30-60 
10-20 25-35 2- 15 
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74 Cir. 80. Surface Depo s its of Illino is 
Plate 14 
County Livingston 
Soil No. and Name 59 Li s bon s ilt loam 
Soil Association Area C (3a) 
Soil Group Brunizem 
Horizon Profile Description 
Ill 
Cl) 
..s:: 
u 
c 
10 
20 
c 30 
..s:: 
~ 
a. 
Cl) 
0 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
MSHO Class 
Group Index 
LL % 
Pl % 
Max .dry dens. 
I b/cu ft 
Opt. w, % 
J?a ss No. 10 
Pa ss No. 200 
% Cla y (0 . 00 2 mm) 
A 
B 
Very dark brown s ilt loam 
grading to 
Very dark grayi sh brown s ilty c lay loam below 7 to 10 in. 
Brownish gray mottled with yellowi sh brown s ilty clay 
loam 
C Brownish gray to gray silt loam to loam with some gravel 
Thin loes s (I to 3 ft) on loam to s ilt loam till 
Nearly level, 0 to 1% slope 
Poor 
Moderate 
Estimated Engineering Properties 
A B c Remarks 
A-7-6 A-7-6 A-4 A thin layer of s tratified 
A-6 sandy sediment s may be foun d 
12-17 12-19 0-10 in the upper C horizon. 
45-55 40-55 20-35 
15-25 20-35 5-15 
90-100 95-105 I 10-125 
20-25 18-22 10-15 
98-100 98-100 60-98 
80-98 80-98 35-85 
25-35 35-45 10-35 
V. Appendices 
Plate 15 
County Iroquoi s, Livingston, Will 
Soil No. and Name 24 Mi ami si lt loam 
Soil Association Area 0 (3b) 
Soil Group Gray-Brown Podzol ic 
Horizon Profile Description 
Vl 
Q) 
.r:. 
u 
c 
10 
20 
c 30 
.r:. 
.., 
0. 
Q) 
Cl 40 
so 
60 
Parent Material 
Topography 
Surface Ora i nage 
Internal Drainage 
Horizon 
AAS HO Class 
Group Index 
LL% 
Pl % 
Max.dry dens. 
1 b/cu ft 
Opt. w, % 
Pa ss No. 10 
Pass No. 200 
% Clay (0 .002 mm) 
A 
B 
c 
Browni s h gray si lt loam 
grading to 
Yellowish gray to yellowish brown s ilt loam below 
5 to 8 in. 
Yellowish brown si lty clay loam to clay loam 
Yellowish brown to gray silt loam to loam with some 
gravel 
Thin loess (0 to 3 ft) on loam to silt loam till 
Gently rolling , 1 to 5% s lope 
Moderate 
Good 
Estimated Engineering Properties 
A B c 
A-4 A-6 A-4 
A-6 A-7-6 A-6 
8-10 8-17 3-12 
20-40 30-50 20-35 
5-15 10-30 5-15 
100-110 100-110 110-120 
15-20 15-20 12-18 
98-100 98-100 90-100 
75-95 70-95 50-90 
10-25 25-55 15-40 
Remarks 
At depths below 6 to 8 ft the 
C horizon material generally 
wi 11 classify as an A-4 with 
plasticity and clay contents 
near the lower end of the range. 
75 
76 Cir. 80. Surface Deposits of Ill inois 
P~ote 16 
County DeWitt , Li vi ngston 
Soil No. and Nome 25 Hennep in l oam 
Soil Association Area D, I (3b) 
Soil Group Regosol - Forest Cove r 
Horizon Profi le Des cri pt ion 
<Jl 
Q) 
L 
<.) 
c 
10 
20 
c 30 
L 
.... 
a. 
Q) 
Cl 40 
50 
60 
Parent Material 
Topography 
Sur face Drainage 
Internal Drainage 
Horizon 
AASHO Cl ass 
Group In dex 
LL % 
Pl % 
Max . dr y dens. 
lb/cu ft 
Opt. w, % 
Pa ss N.o. 10 
Pass No. 200 
% Clay (0.002 mm) 
A 
B 
c 
Browni s h gray to yellowish gray loam to gravel ly loam 
(often absent due to erosion) 
Yel l owish gray to brownish yellow clay loam to grave ll y 
clay loam (sometime s absent due to erosion) 
Yellowis h gray to brownish yellow l oam to s ilt loam 
with grave l 
Loam to si l t l oam til l 
St eep, usually more than 15% s lope 
Excellent 
Good 
Estimated Engineering Properties 
A 
A-4, A-6 
A-7-6 
2~12 
25 -45 
5-25 
l 00-115 
15-22 
85-100 
40-95 
l 0-35 
B 
A-4 A-6 A~7-6 
4-15 
25 - 45 
5- 25 
100-120 
13-20 
85-100 
45-98 
10-40 
c 
A-4 A-6 A~7-6 
0 -17 
NP-45 
NP-30 
100-120 
10-20 
85-100 
40 -90 
10-40 
Remarks 
The character of the A and B 
horizons of this so il i s quite 
erratic . The C horizon s hould 
generally classify A-4 or A-6 
(loam till) , however, more 
pla s tic till s have in the past 
somet imes been included in this 
so il type. 
V. Appendices 
Plate 17 
County Iroquois, Li vingston, Will 
Soil No. and Name 232 Ashkum si lty clay loam 
Soil Association Area E (4a) 
Soil Group Humic-Gley 
Horizon Profile Description 
20 
Vl 
Q) 
£ 
u 
c 
c 30 
£ 
.., 
a. 
Q) 
0 40 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
1 b/ cu ft 
Opt. w, % 
Pa ss N.o. 10 
Pa ss No. 200 
% Clay (0 .002 mm) 
A Black silty clay loam to clay loam 
grading to 
B 
Very dark gray silty clay loam to clay loam below 
8 to 15 in. 
Brownish gray mottled with yellowi sh brown si lty clay 
c Brownish gray to gray si lty clay loam wit h some gravel 
Fine-text ured loca l wash on si lty clay loam till 
Nearly level to depressional, 0 to 1% s lope 
Poor to very poor 
Poor 
Estimated Engineering Properties 
A B c Remarks 
A-7-5 A-6 A-6 Occasiona lly , thin layers of 
A-7-6 A-7-6 A-7-6 sandy and si lty materials 
10-20 10-20 10-15 grading A-4 or even A-2-4 
may be found in the upper c 
40-60 40-60 35-45 hor i zon. 
15-30 20-35 15-25 
90-100 95-110 105-115 
17-23 17-23 15-20 
98-100 98-100 98-100 
70-98 70-98 75-95 
25-45 30-50 30-45 
77 
78 Cir. 80. Surface Deposit~· of Illino is 
Plate 18 
County Iroquois, Li vingston, Will 
Soil No. and Name 235 Bryce si lty clay l oam~ clay 
Soil Association Area G (S a) 
Soil Group Hu mic-Gl ey 
Hor izon Profil e De scri ption 
Vl 
<1l 
..c 
v 
c 
10 
20 
c 30 
..c 
... 
a. 
<1l 
0 40 
50 
60 
Parent Mat e r ia l 
Topography 
Surface Drainage 
Interna l Drainage 
Ho rizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
l b/ cu ft 
Op t. w, % 
Pass lfo. 10 
Pass No. 200 
% Clay (0.002 mm) 
A 
B 
c 
Black si lty clay loam to c lay 
grading to 
Dark gray silty c lay loam to s ilty c l ay below 
6 to I 2 in. 
Dark gray, mottled with yellowish brown silty clay 
to clay 
Gray silty c l ay l oam to s ilty clay with occasiona l 
gravel 
Fine-text ured local wash on si lty clay till or l acus trine sediments 
Gently rolling to depressional, 0 to 2% slope 
Poor to moderate 
Poor to very poor 
Estimated Eng ineering Properties 
A B c 
A-7-5 A-7-6 A-6 
A-7-6 A-7-6 
15-20 J 8-20 I 0-20 
50-65 45-60 35 - 65 
20 -30 28 -40 20-40 
90-95 90 -1 05 95-110 
20-25 18-23 17-25 
98-1 00 98- 100 98- I 00 
90-98 90-98 90 -98 
35-50 40-55 40-60 
V. Ap pendices 
Plate 19 
County Will , Livingston 
So i l No . and Name 146 Elliott s ilt loam 
Soil Association Area E (4a) 
So i l Group Brunizem 
Hor izon Profi l e Descri pt ion 
Vl 
<1l 
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.r:. 
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a. 
<1l 
Cl 40 
50 
60 
Paren t Mat eria l 
Topography 
Su rface Dra i nage 
In te rna l Draina ge 
Hor izon 
MSHO Cl ass 
Group Index 
LL % 
Pl % 
Max.dr y dens . 
l b/ cu ft 
Opt . w, % 
Pass No. 10 
Pass No . 200 
% Clay (0.002 mm) 
A 
B 
Very dark gray to dark brown s ilt loam 
grading to 
Very dark grayish brown silt lo am to si l t y cl ay l oam 
be l ow 7 to 10 in. 
Brown to dark grayish yellow silty clay to silty cl ay 
loam 
C Gra y ish yellow to brownish gray si l ty c l ay l oam with 
some gr ave l 
Thin loess (2 to 3 ft ) on s i l ty clay l oam til l 
Gent l y to moderately rol l ing, l to 6% s lope 
Moderate 
Moderate 
Estimated Engineeri ng Prope rti es 
A B c Remark s 
A-6, A-7- 5 A- 6 A- 4, A-6 Typ i ca l c las s ification of the 
A-7 -6 A-7 -6 A-7-6 C horizon be l o•,v 4 ft i s A-6 . 
8- 14 8- 16 8-15 
35 - 55 35 - 55 28- 45 
11-17 13- 26 l 0 - 25 
95 -1 05 95 - 105 l 00 - 1 15 
18-23 18-23 15-20 
98-100 98- 100 95 - 100 
80 -95 85 -95 80 - 95 
28- 38 30-45 30-40 
79 
80 Cir. 80. Surface Depos it s of Ill inois 
Plate 20 
County Livingston, Wil I 
Soil No. and Name 23 Bl oun t s ilt loam 
Soil Association Area F (4b) 
Soil Group Gray- Brown Podzol ic 
Horizon Profile De scri ption 
Vl 
Cl) 
.c 
u 
c 
10 
20 
c 30 
.c 
..., 
0.. 
Cl) 
0 40 
50 
60 
Parent Material 
Topographl'. 
Surface Drainage 
Internal Drainage 
Horizon 
AAS HO Class 
Group Index 
LL % 
Pl % 
Max . dr y den s. 
lb/cu f t 
Opt. w, % 
Pa ss N.o. 10 
Pa ss No. 200 
% Cl ay (0 .002 mm) 
A Yellowi sh gray to brownish gray si lt loam 
grading to 
Yellowish brown silt loam below 5 to 7 in. 
B Yellowish brown to brownish yellow si l ty clay 
C Brownish yellow to gray si lty c lay l oam wit h some 
grave l 
Thin loess ( 2 to 3 ft) on si lty clay loam ti 11 
Gently to moderately rolling, l. 5 to 5% s lope 
Mode rate 
Moderate 
Estimated Engineering Properties 
A B c 
A-4 A-6 A-6 
A-6 A-7-6 
8-10 10-20 10-12 
30-40 35-55 30-40 
8-15 15-35 15-20 
100-110 100 -11 0 105-115 
15-20 15-22 15-20 
95-100 95-100 95-100 
75-95 75-95 75-90 
15-25 25-50 30-45 
V. Appendices 
Plate 21 
County Livin gston, Will 
Soil No. and Name 228 Ey l ar silt loam 
Soil Association Area • F (Sb, 6b) 
Soil Group 
20 
Vl 
Q) 
.r: 
u 
c 
c 30 
.r:: 
µ 
a. 
Q) 
C> 40 
Parent Mat eria l 
Topography 
Surface Drain age 
Intern a l Draina ge 
Horizon 
AAS HO Cl ass 
Group In dex 
LL % 
p I % 
Max.dry dens. 
I b/cu ft 
Opt. w, % 
P~ss l'io. JO 
Pass No. 200 
% Clay (0.002 mm) 
• Gray-Brown Podzo l ic 
Horizon 
A 
B 
c 
Profile Des c ription 
Yellowish gray to brownish gray silt loam 
grading to 
Gray silt loam below 5 to 9 in. 
Yellowish brown, mottled with brown silty clay to c l ay 
Yellowish brown to gray si lt y clay to clay with 
occasional grave l 
Thin loess or silty wash (0 to 2 ft) on silty clay to cl~y drift 
Gently to moderately rol l ing, 2 to 6% slope 
Moderate to good 
Poor 
Estimated Eng i neering Properties . 
A B c 
A-4 , A-6· A-6 A-6 
A-7- 6 A-7-6 A-7-6 
8-20 l 27_20 10-20 
35-65 35-60 30 -60 
l 0-35 20 - 35 15-35 
100-110 100-l iO 105-115 
15-20 17-22 15-20 
98- l 00 98-100 95 -1 00 
75-100 80-98 80-95 
20 - 60 35 - 65 30-60 
81 
82 Cir , 80. Su rface Deposits of I llinois 
Plate 22 
County Livingston, Iroquois 
Soil No. and Name 230 Rowe silty clay to clay 
So i l Associat ion Area G (6a) 
So i l Group Humic-Gley 
Horizon Profile Descri ption 
Parent Material 
Topography 
Surface Drai nage 
Internal Drai na ge 
Horizon 
AAS HO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pass t'fo . 10 
Pass No. 200 
% Clay (0 ,002 mm) 
A Dark gray to black silty clay to clay 
grading to 
Dark gray silty clay to clay below 6 to 10 in. 
B Dark gray, mott l ed with yellowish brown, silty clay 
to clay 
C Gray si l ty clay to clay 
Heavy textured wash on plastic clay till or lakebed sediments 
Nearly level to gently rolling , 0 to 1% slope 
Poor 
Very poor 
Estimated Eng i neeri ng Properties 
A B c Remarks 
A-7 - 5 A- 7-6 A- 7- 6 Occasionally materials in the 
A-7 - 6 B and C horizons may be l i ght 
13-19 13-20 12- 17 enough in texture to classify 
as A- 6, but se ldom any lighter. 
45 - 55 45 -65 41-50 
15-30 25-40 20-30 
95-105 95 - 105 100-110 
17-22 17-22 15-20 
98-100 98-100 98-100 
85-98 80-98 75-98 
35-55 30 -60 30-60 
V. Appe nd i ces 
Plate 23 
County Livingston 
Soil No . and Name 147 Clarence s i l t loam 
So i l Association Area G (6a) 
Soil Group Brunizem 
Hor izon Pr ofi l e Desc r iption 
Vl 
Cl) 
..c 
u 
c 
10 
20 
c 30 
..c 
.., 
a. 
Cl) 
0 40 
50 
60 
Pa r ent Mat eria l 
Topog raphy 
Su rface Drain age 
In te rna l Draina ge 
Hori zon 
AAS HO Cl ass 
Group Index 
LL % 
Pl % 
Max . dry dens . 
1 b/ cu ft 
Op t. w, % 
Pass No . 10 
Pass No. 200 
% Clay (0.002 mm) 
A Grayish brown to very dark gray si l t loam to si l ty 
clay loam 
grading to 
Dark gray si l ty clay l oam be l ow 6 to 8 in. 
B Gray, mott l ed with brown, si l ty c l ay to c l ay 
c Gr ay s il ty c l ay to c l ay 
Friable materia l (0 to 3 ft) on plas t ic clay ti ll or l akebed 
sediment 
Gent l y to moderate l y ro l 1 ing, 1 to 6% s lope 
Mode rate to good 
Poor 
Estimated Eng ineering Propertie s 
A B c 
A-7- 5 A-7-6 A-7-6 
A-7 - 6 
12- 20 15 - 20 14- 20 
40 - 60 45 -70 40 -70 
17-30 25 -3 5 20 - 40 
90-100 95 - 105 95 -1 10 
20 - 25 18-25 17- 23 
98-100 98- 100 98 -1 00 
85-98 90-98 90 -98 
30 - 40 40 -70 45-75 
83 
84 Cir . 80. Surface Deposits of I llinois 
Plate 24 
County DeWitt , Livingston 
Soil No . and Name 154 Flanagan si lt loam 
So i l Association Area H {3a) 
So il Group Brunizem 
Horizon Profile Descri p tion 
V1 
Q) 
..c 
u 
c 
10 
20 
c 30 
..c 
., 
Cl. 
Q) 
0 40 
50 
60 
Parent Material 
Topography 
Surface Drai nage 
Internal Drai nage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens . 
lb/cu ft 
Opt . w, % 
Pas s N.o. 10 
Pa ss No. 200 
% Clay (0.002 mm) 
A 
B 
Brown to dark grayish brown silt loam 
grading to 
Dark yellowish brown silt loam below 5 to 8 in. 
Yellowish brown, mottled with brownish gray s ilty clay 
loam 
C Yellowish brown silt loam 
D Yellowish brown loam till 
Loe ss (3 to 5 ft) on 1 oam or silt loam ti 11 
Gently rol 1 ing, to 4% slope 
Moderate 
Moderate 
Estimated Engineerin g Properties 
A 
A-7-5 
A-7-6 
10 - 17 
45-65 
15 - 25 
90-100 
20-25 
98-100 
90-100 
20-40 
B 
A-7-6 
13-20 
45-60 
20-35 
95-105 
18- 23 
98-100 
80 - 100 
30-40 
c 
A-6 
A-7 -6 
9-19 
30-55 
11-30 
100-110 
17-20 
95-100 
85-98 
20-40 
D 
A-4 
A-6 
1-1 I 
15-35 
NP-20 
110-125 
10-17 
80-100 
35 -85 
15-35 
V. Appendices 
Plate 25 
County DeWitt 
Soil No. and Name 233 Birkbeck silt loam 
Soil Association Area I (3b) 
So i l Group Gray-Brown Podzol ic 
Horizon Profile Description 
"' Q) 
..c 
u 
c 
10 
20 
c 30 
..c 
.., 
Cl.. 
Q) 
0 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pass No. 10 
Pass No. 200 
% Clay (0.002 mm) 
A Brownish gray to yellowish gray s ilt loam 
grading to 
Grayish yellow silt loam below 6 to 8 in. 
B Yellowi s h brown silty clay loam 
C Yellowish brown silt loam 
D Yellowish brown loam til 1 
Loe ss (3 to 5 ft) on loam or s ilt loam till 
Moderately to st rongly rolling, 2 to 8% slope 
Moderate to good 
Moderately good 
Estimated Engineering Properties 
A 
A-4 
A-6 
8-10 
30-40 
5-15 
100-110 
15-20 
98-100 
95-100 
15-30 
B 
A-6 
A-7-6 
10-15 
40-50 
15-25 
100-105 
18-23 
98-100 
95-100 
25-35 
c 
A-4, A-6 
A-7-6 
5-12 
25-45 
l 0-20 
l 05-1 20 
12-19 
95-100 
65-98 
15-30 
D 
A-4 
A-6 
1-11 
15-35 
NP-20 
1 l 0-1 25 
10-17 
80-100 
35-85 
15-35 
85 
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86 Cir. 80. Surface Deposit s of 111 inois 
Plate 26 
County LaSal 1 e -·-
Soil No . and Name 3 71 Ton i ca s i 1 t I oam 
Soil Association Area v 
Soil Group 
"' Q) 
.c 
u 
c 
10 
20 
c 30 
..c 
.., 
Q. 
Q) 
0 40 
50 
60 
Parent Material 
Topographz: 
Surface Dr aina ge 
Internal Dra ina ge 
Horizon 
AAS HO Cl ass 
Group Index 
LL % 
Pl % 
Max.dry dens . 
I b/cu ft 
Opt. w, % 
Pa ss No. 10 
Pass No. 200 
% Clay (0 .002 mm) 
Brunizem 
Hor izon Profile De scri pt ion 
A Very dark gray to black s il t loam 
grading to 
Grayi s h brown heavy si lt loam below 12 to 16 in . 
B 
c 
D 
Loess (2 
Li ght brownish gray to dark grayish brown with some 
light brown mottling silty c lay loam 
Li ght brownish gray to gray s ilt loam 
Gray si l ty clay loam 
1/2 to 5 ft) on s i 1 ty clay loam ti 11 
Very gent 1 y to gently rolling, 1 to 4% 
Moderate to poor 
Moderate 
Estimated Engineering Properti es 
A B c D Remarks A-6 A-7-6 A-4 A-6 The C horizon se I dom A-7-6 A-6 
extends to depths 10-15 10-20 8-12 10-12 greater than 5 ft. 
40 - 50 45-55 25 -40 30 -40 
15-20 18-25 5-15 15-20 
95-105 95 -1 05 100-110 105-115 
18-23 I 8-23 17-20 15-20 
98-JOO 98-100 98 - J 00 95 -1 00 
95-100 95 -1 00 90-100 75-100 
20-25 25-35 I 0-20 30 -45 
* Thi s soi l type has not been subjected to detailed enginee ring analysis. 
-
V. App e ndi ces 
Plate 27 
County DeWitt , Li vingston, Wi I l 
Soil No. and Name 73 Hunt svi ll e loam 
Soil Association Area Y (9a) 
Soil Group 
10 
\ 
20 \ 
"' Q) \ ..c I.) 
c 
c 30 \ 
..c 
+-' 
a. 
Q) 
0 40 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
MSHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pa ss No. 10 
Pa ss No. 200 
% Cl ay (0.002 mm) 
Allu vial 
Horizon 
A 
c 
Profile Descri ption 
Brown to yellowish brown loam to sa ndy loam 
grading to 
Yellowish brown to grayish brown loam below 6 to 12 in. 
Yellowish brown to gray varying from silty clay loam to 
gravelly loam 
Loamy water-deposited sediments 
Nearly level, 0 to 0.5% slope 
Poor to moderate 
Moderate 
Estimated Engineering Properties 
A c 
A-6, A-7-5 A-2-4, A-4 
A-7-6 A-6 
10-17 0-10 
35-60 NP-35 
13-25 NP-15 
90-105 110-120 
17-25 10-15 
98-100 85-100 
85-98 20-50 
20-40 10-25 
Remarks 
Occasionally 1 ighter textured 
materials may be found at the 
surface and fine s ilt s and clays 
may be found at depths below 
5 ft . 
87 
88 Cir. 80. Surface Deposits of Ill inoi s 
Plate 28 
County Jersey 
Soil No. and Name 280 Fayette s ilt loam 
Soil Association Area J 
Soil Group Gr ay -Brown Pod zo l i c 
Hor izon Profile De scri pt ion 
"' Q) 
~ 
<.) 
c 
10 
20 
c 30 
~ 
.... 
a. 
Q) 
Cl 40 
50 
60 
Parent Material 
Topography 
Surface Dr ainage 
Internal Dr ainage 
Horizon 
AAS HO Cl ass 
Group Index 
LL % 
Pl % 
Max .dry dens. 
lb/cu ft 
Opt. w, % 
Pass No. 10 
Pas s No. 200 
1o Cl ay (0. 002 mm) 
A 
B 
c 
Dark grayish brown to brownish yellow silt l oam 
grading to 
Yellowi s h brown s ilt loam be low 4 to 9 in. 
Brown to yellowish brown s i l ty clay loam 
Yellow i sh brown s ilt lo am 
Loes s (5 to 25 ft) on glacial drift or bedrock 
Gently to s trongly rol l ing, l to 15% s l ope 
Moderate to good 
Good 
Est imated Eng ineering Propertie s 
A B c Remarks 
A-4 A-7-6 A-4 Glacial drift or sedimentary 
A-6 bedrock may be encountered at 
8 10 - 14 8 -1 I any depth below 5 ft depending 
up on thickness of the loe ss . 
25-35 41-46 25-40 
5-8 18-23 5-20 
l 00-110 I 05-1 I 0 l 05 -11 5 
15-18 18-20 14- 18 
98 -100 98- JOO 98-100 
95- IUO 95-100 85 -100 
I 5-20 25- 35 5-30 
V. Appendices 
Plate 29 
County Li vingston 
Soil No . and Name 68 Sable si lty clay loam 
Soil Association Area K 
Soil Group Humi c- Gley 
Hor izon Prof ile Descri ption 
Vl 
Q) 
..c 
u 
c 
10 
20 
c 30 
..c 
+-' 
Q. 
Q) 
0 40 
50 
60 
Parent Materi al 
Topography 
Surface Dra inage 
Internal Drainage 
Horizon 
AAS HO Cl ass 
Group Index 
LL % 
Pl % 
Max.dry dens. 
1 b/cu ft 
Opt. w, % 
Pass N.o. 10 
Pass No. 200 
% Clay (0 .002 mm) 
A 
B 
c 
Bla ck si lt y c l ay loam 
grading to 
Very dark brown si lty c l ay loam below 12 to 16 in. 
Dark gray with some yellowish gray mottling , s ilty 
clay loam 
Grayi s h brown to yellowish brown s ilt loam 
Loess (5 to 25 ft) on glacial drift 
Near ly le vel to depressional, 0 to 0.5% s lope 
Very poor 
Moderate to poor 
Estimated Eng ineerin g Properti es 
A B C or D Rema rk s 
A-7-5 A-7-6 A-4, A-6 A D horizon of glacia l drift 
A-7-6 A-7-6 may be encounter ed at depths 
15-20 15-20 8-17 below 5 ft in Wi scons inan drift areas or below 8 ft in 
45-65 40-55 30 - 45 111 inoian drift areas . 
20-35 25-35 10-30 
90-105 100-110 109-116 
18-25 15-20 14-18 
98-100 98-100 98-100 
90-100 90-100 90-100 
30-40 35-40 25-35 
89 
90 Cir, .80. Surface Deposits of Illinois 
Plate 30 
County Livings ton , Putnam 
Soil No. and Name 41 Mu s catine s ilt loam 
Soil Association Area K 
Soil Group Brunizem 
Horizon Profile Description 
"' Q) 
..c 
u 
c 
10 
20 
c 30 
..c 
.... 
a. 
Q) 
Cl 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pass No. 10 
Pass No. 200 
% Clay (0.002 mm) 
A Dark brown heavy silt loam 
grading to 
Light brown heavy silt loam below 9 to 12 in. 
B Mixed yellowish brown and gray silty clay loam 
c Yellowish brown silt loam 
Loess (5 to 25 ft) on glacial drift 
Nearly level to gently rolling , 0.5 to 3.5% slope 
Moderate to poor 
Moderate 
Estimated Engineering Properties 
A 
A-7-5 
A-7-6 
10-17 
41-55 
15-25 
90-100 
20-25 
98-100 
90-100 
20-35 
B 
A-7-6 
15-20 
45-55 
20-35 
95-100 
18-23 
98-100 
95-100 
25-40 
c 
A-4 , A-6 
A-7-6 
8-17 
25-50 
4-25 
105-115 
15-20 
98-100 
85-98 
10-30 
Remarks 
AD horizon of glacial drift may 
be encountered at depths below 
5 ft in Wisconsinan drift areas 
or below·8 ft in 111 inoian drift 
areas. 
V. Appendi ces 
Plate 31 
County Jersey, Chri st ian , Fulton 
Soil No. and Name 43 Ipava silt loam 
Soil Association Area K 
Soil Group Brunizem 
Horizon Profile Description 
"' Cl) 
..c 
u 
c 
10 
20 
c 30 
..c 
.., 
0.. 
Cl) 
0 40 
so 
60 
Parent Material 
Topography 
Surface Ora i nage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pass No. 10 
Pass No. 200 
% Cl ay (0.002 mm) 
A 
B 
c 
Dark brown silt loam 
grading to 
Brown silt loam below 10 to 14 in. 
Gray to brownish gray, mottled W'ith browRish yallow 
silty clay loam 
Gray silt loam 
Loes s (5 to 25 ft) on lllinoian drift 
Very gently rolling _. 0.5 to l.5% s lope 
Poor 
Moderate 
Estimated Engineering Properties 
" A B c Remar~s 
A-6 A-7-6 A-4 , A-6 A D horizon of 111 i noi an drift 
A-7-6 A-7-6 wi 11 usually be encountered 
8-15 15-19 8-13."· below 8 ft. Between depths of 4 and 8 ft the C horizon 
30-50 50-60 30-45 material wi 11 us ua lly classify 
9-25 20-30 7-20 A-4 or A-6. 
95-105 95-105 105-115 
18-22 20-23 15-18 
98-100 98-100 98-100 
95-100 95-100 85-100 
20-35 30-40 15-25 
91 
92 Cir. 80. Surface Deposits of Illinois 
Plate 32 
County 
Soil No. and Name 18 Clinton silt loam 
Soil Association Area L 
Soil Group Gray-Brown Podzol ic 
Horizon Profile Description 
"' Q) 
.s:: 
u 
c 
10 
20 
c 30 
.s:: 
~ 
a. 
Q) 
0 4o 
so 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
MSHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
I b/cu ft 
Opt. w, % 
Pass N.o. 10 
Pass No. 200 
% Clay (0.002 mm) 
A 
B 
Light brownish gray silt loam 
grading to 
Yellowish gray si lt loam below 5 to 7 in. 
Yellowis h brown, mottled with gray and yellow s ilty 
clay loam to si lty clay 
C Yellowish gray silt loam 
Loess (8 to 15 ft) on Ill inoian drift 
Moderately rolling, 3.5 to 7°/o s lope 
Moderate 
Moderate 
Estimated Engineering Properties 
A B C or D Remarks 
A-4 A-6 A-6 The contact between the C 
A-6 A-7-6 A-7-6 horizon (loess) and the D 
8-10 10-14 10-17 horizon (lllinoian drift) 
varies according to the amount 
30-40 35-45 25-50 of erosion. Usual I y it is 
11-15 l l -20 l l -30 found at depths below 8 ft. 
100-105 95-105 105-115 
15-18 17-22 15-17 
98-100 98-100 98-100 
95-100 95-100 75-100 
15-20 20-35 5-30 
* Thi s soil type has not been subjected to detailed engineering ana lysis . 
V. Appendices 
Plate 33 
County Livingston 
Soil No. and Name 40 Dodgeville s ilt loam 
Soil Association Area u 
Soil Group Brunizem 
Horizon Profile Description 
Vl 
Cl) 
..c 
u 
c 
10 
20 
c 30 
..c 
.., 
0. 
Cl) 
Cl 40 
50 
60 
Parent Material 
Topography 
Surfa ce Drainage 
Internal Drainage 
Horizon 
AAS HO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pass N.o. 10 
Pa ss No. 200 
% Cl ay (0.002 mm) 
A 
B 
D 
Very dark brown to brown silt loam 
grading to 
Brown to grayish brown silt loam below 6 to 8 in. 
Brownish gray mottled with yellowish brown silty clay 
loam 
Limestone be drock 
Loes s ( 1 to 3 ft) on 1 i mes tone bedrock 
Gently to moderately rolling, 1 to 7% s lope 
Moderate to good 
Moderate 
Estimated Engineering Properties 
A B Remarks 
A-7-5 A-6 Limestone or dolomite bedrock 
A-7-6 A-7-6 wi 11 usual ly be encountered at 
10-15 9-12 depths less than 3 ft. A thin layer of plastic red clay some-
41-55 40-50 times with chert fragments may 
14-20 18-27 cover the rock. 
95-105 95-110 
18-25 17-23 
98- l 00 90-100 
70-95 60-85 
20 - 30 25-40 
93 
94 Cir. 80. Surface Deposits of Illinoi s 
Plate 34 
County Chri stian, Ma coupin 
Soil No. and Name 46 Herri ck silt loam 
Soil Association Area M 
Soil Group lntergr ade, Pl anoso l-Brunizem 
Horizon Profile Description 
"' Q) 
..c 
u 
c 
10 
20 
c 30 
..c 
.., 
a. 
Q) 
0 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
MSHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pa ss N.o. 10 
Pa ss No. 200 
% Clay (0.002 mm) 
A Grayi sh brown si lt loam 
grading to 
Browni s h gray s ilt loam below 6 to 8 in. 
B 
c 
Dark gray mottled with light gray and yellow s ilty 
clay loam to silty clay 
Gray silt loam to silty clay loam 
Loess (5 to 9 ft) on 111 inoian drift 
Nearly level to very gently rolling, 0 to l.5% slope 
Poor 
Moderate to poor 
Estimated Engineering Properties 
A B c Remarks 
A-4 A-7-5 A-6 A D horizon of weathered 
A-6 A-7-6 A-7-6 Ill inoian drift may be 
8-12 18-20 l 0-15 encountered at depths below 
about 5 ft. 
30-40 50-70 35-45 
l 0-20 30-40 15-25 
100-105 95-100 105-115 
18-20 22-24 15-18 
98-100 98-100 98-100 
95-100 95-100 95-100 
20-25 25-45 20-25 
V. Appendices 
Plate 35 
County Jersey 
Soil No. and Name 474 Piasa silt loam 
Soil Association Area M 
Soil Group Solonetz 
Horizon Profile Description 
Vl 
Cl) 
.c 
u 
c 
10 
20 
c 30 
.c 
.., 
a. 
Cl) 
0 4o 
50 
60 
Parent Material 
Topography 
Surface Drainage 
lnternzl Drainage 
Horizon 
AASHO Class 
Group Index 
LL% 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pass N.o. 10 
Pass No. 200 
% Clay (0.002 mm) 
A 
B 
c 
Dark gray silt loam 
grading to 
Gray silt loam below 5 to 7 in. 
Gray to yellowish brown silty clay loam 
Gray to yellowish brown silt loam to silty clay loam 
Loess (5 to 7 ft) on lllinoian glacial drift 
Very gently rolling, 0.5 to 1.5% s lope 
Poor 
Poor 
Estimated Engineering Properties 
A B c Remarks 
A-6 A-7-6 A-7-6 This soi I is highly a I ka I i ne A-7-6 in the B horizon and may have 
10-12 17-20 10-15 a serious detrimental effect on 
portland cement concrete . A 35-45 50-65 40-50 D horizon of weathered 111 inoian 
15-20 30-40 20-25 drift may be encountered at any depth below 5 ft. 
100-110 100-110 105-115 
19-21 20-23 18-20 
98-100 98-100 98-100 
95-100 95-100 95-100 
25-30 35-45 20-30 
95 
96 Cir. 80. Su rface Deposits of I llinoi s 
Plate 36 
Cou nty 
Soi l No. and Name 112 Cowden si l t loam 
Soil Association Are a N 
Soil Group Planosol 
Horizon Profi l e Description 
"' Q) 
..c 
<.) 
c 
10 
20 
c 30 
..c 
.... 
a. 
Q) 
0 40 
50 
60 
Parent Mate rial 
Topography 
Su r face Drai nage 
Internal Dra i nage 
Horizon 
AAS HO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pa ss No . 10 
Pass No. 200 
% Clay (0 .002 mm) 
A Brownish gray silt loam 
grading to 
Gray silt loam be l ow 7 to 11 in. 
B Dark gray mott l ed wit h 1 ig ht gray and yellow silty 
c l ay to s ilty clay l oam 
C Gray to grayish brown si l t loam to silty clay l oam 
Loess (3 to 5 ft ) on lll inoian glacial drift 
Very gent l y ro ll ing, 0 . 5 to 1.5% s lope 
Poor 
Ve r y poor 
Estimated Engineering Properti es 
A B c Remarks 
A- 4 A-7-6 A-4 , A-6 A D horizon of weathered 
A-7- 6 Ill inoi an drift wi l I us ually 
8 17-20 8- 18 be e ncoun te red at depth s below 
about 5 ft. 
30-40 50 - 60 30 -50 
5-10 30 - 35 7- 30 
100-110 95 - 100 100 -11 0 
15-18 22- 25 15-1 8 
98- 100 98-100 98-100 
90-100 95-100 95-100 
15-25 30-45 20 -40 
*This so il type has not been subjected to detai l ed enginee ring analysis . 
V. Appendices 
Plate 37 
County 
Soil No. and Name 13 Bluford si lt loam 
Soil Association Area 0 
Soil Group Pl anosol - Forest cover 
Horizon Profile Description 
"' Q) 
L 
<.) 
c 
10 
20 
c 30 
L 
..., 
a. 
Q) 
0 40 
50 
60 
Parent Material 
. 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
A Brownish gray silt loam 
grading to 
B 
c 
Yel l ow i sh gray s ilt l oam below 6 to 8 in. 
Gray mottled with browni s h yellow silty c lay loam to 
silty c l ay 
Grayi s h brown si lty clay loam grading to gray si lt loam 
below 5 to 9 ft. 
Loess (0 to 4 ft) on lllinoia n g l acial drift 
Gent ly rolling, 1.5 to 3.5% slope 
Fair 
Poor 
Estimated Engineering Properties 
A B c Remarks 
AAS HO Class A-4 A-7-6 A-6 In some locat ion s the texture 
of the C horizon may be a 
Group Index 8 14-16 8-12 sandy clay l oam c l ass ifying 
as 
A-4 o r perhap s A-2-4. 
LL % 30-40 45-55 30-40 
Pl % 5-10 20-25 11-20 
Max .dry dens. 100-11 0 95-105 105-115 
I b/cu ft 
Opt. w, % 15-18 18-23 15-18 
Pass No. 10 98 -1 00 98-100 98 -1 00 
Pass No . 200 85-95 80-95 80 -95 
% Cl ay (0.002 mm) 20 - 30 30 -40 25 -35 
* Thi s so il type ha s not been s ubjected to detailed engineer ing ana lysis. 
97 
98 Cir. 80. Surface Deposits of Illinoi s 
Plate 38 
County Jersey, Macoupin 
Soil No. and Name 8 Hi ckory loam 
Soil Association Area 0 
Soil Group Regosol - Forest cover 
Horizon Profile Description 
V'I 
ti) 
..c. 
u 
c 
10 
20 
c 30 
..c. 
.., 
a. 
ti) 
0 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
MSHO Class 
Group Index 
LL % 
Pl % 
Max.dr y dens. 
lb/cu ft 
Opt. w, % 
Pa ss No. 10 
Pass No. 200 
% Cl ay (0.002 mm) 
A 
B 
Grayish brown loam to clay loam 
grading to 
Yellowish brown loam to clay loam below 2 to 4 in. 
Brownish yellow c lay loam to gravelly c l ay l oam 
C Yellowish brown gravelly loam to c lay loam 
Loess (0 to l ft) on Ill inoian (possib ly some Kansan) glacial drift 
Strongly rolling to steep, usual l y more than 15% s lope 
~xcel l ent 
Moderate to poor 
Estimated Engineering Properties 
A B c Remarks 
A-4 A-6 A-2-4 The A and B horizons are often 
A-7-6 A-4 , A-6 eroded from this soil. At 
5-8 7-17 0-9 depths below 4 ft the material is usua ll y a loam till classi -
20-30 30-50 20- 35 fying as A-4. 
5- l 0 15-30 10-20 
110-120 105-115 115-125 
12-15 15-18 10-15 
95-100 90-100 60-98 
60-85 50-80 25-70 
10-20 25-35 15-30 
V. Appe ndi ces 
Plate 39 
County Fayette, Perry 
Soil No. and Name 2 Ci sne silt loam 
Soil Association Area p 
Soil Group Pl anosol 
Horizon Profile Description 
Vl 
Q) 
.£: 
u 
c 
10 
20 
c 30 
.£: 
..., 
0.. 
Q) 
0 40 
50 
60 
Parent Material 
Topograph:i'. 
Surface Drainage 
Internal Drainage 
Hor izon 
AAS HO Class 
Group Index 
LL% 
Pl % 
Max.dry dens. 
1 b/cu ft 
Opt. w, % 
Pass No. 10 
Pa ss No. 200 
% Clay (0 .002 mm) 
A 
B 
c 
Loess (2 
Gray to brownish gray silt loam 
grading to 
Light gray silt l oam below 8 to 10 i n. 
Gray mottled with browni s h yellow si lt y clay to heavy 
s ilty clay loam 
Gr ayish brown silty c l ay loam 
grading to 
Gray si lt loam below 6 lo 10 ft. 
to 4 ft) on 111 i noi an glacia l drift 
Very gent I y rolling , 0 .5 to 1. 5% s 1 ope 
Poor 
Very poor 
Estimated Engineering Properties 
A B c 
A-4 A-7-6 A-6 
A-7-6 
8 18-20 8-16 
25-30 50-60 30-50 
5-8 25-35 10-25 
I 05 -11 0 95-100 105-115 
17-17 22-25 15-20 
98- l 00 98-100 98-100 
90-98 95-98 90 -98 
15-25 40-50 20 - 35 
99 
100 Cir. 80. Surface Deposit s of Illinoi s 
Plate 40 
County 
Soil No. and Name 3 Hoyleton silt loam 
Soil Association Area p 
Soil Group Pl anosol 
Horizon Profile Des cri ption 
VI 
Ill 
..c 
u 
c 
10 
20 
c 30 
..c 
.... 
a. 
Ill 
Cl 40 
50 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
1 b/cu ft 
Opt. w, % 
Pas s No. 10 
Pass No. 200 
% Clay (0.002 mm) 
A 
B 
c 
Gray to brownish gray silt loam 
gr ading to 
Yellowish gray silt loam below 7 to 10 in. 
Mixed gray and yellow mottled with red and brown heavy 
silty clay loam to silty clay 
Grayish brown silty clay loam 
grading to 
Gray si lt loam below 6 to 10 ft. 
Loess (2 to 4 ft) on Ill inoian glacial drift 
Gently rolling, 1.5 to 3.5% slope 
Fair 
Poor 
Estimated Engineering Properties 
A B c Remarks 
A-4 A-7-5 A-6 Thi s soi 1 is very similar to A-7-6 A-7-6 Ci sne, however, it has better 
8 18-20 10-20 natural surface drainage. 
25-35 55-75 30-55 
5-10 25-45 15-35 
100-110 90-100 105-115 
15-20 20-25 15-20 
98-100 98-100 98-100 
80-100 90-100 75-95 
20-30 35-55 25-40 
>'< Thi s soi l type has not been subjected to detailed engineering ana l ysis. 
V. App e ndices 
Plate 41 
County 
Soil No. and Name 120 Hu ey s ilt loam 
Soil Association Area p 
Soil Group Solonetz 
Horizon Profile Des cri ption 
"' Q) 
..c 
u 
c 
10 
20 
c 30 
..c 
.., 
a.. 
Q) 
0 40 
Parent Materi al 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max .dry dens. 
1 b/cu ft 
Opt. w, % 
Pass No. 10 
Pa ss No. 200 
% Cl ay (0.002 mm) 
A Gr ay s i 1 t 1 oam 
grading to 
Li ght gr ay silt l oam below 4 to 8 in. 
B Gray with some ye ll ow i s h brown mo ttl es, si lt y clay l oam 
to c l ay 
c Grayi s h brown ; ilty c l ay loam 
gr ading to 
Gray s il t l oam below 6 to 10 ft. 
Loess or s ilty was h (2 to 4 ft) on llli noian g l ac i a l dri ft 
Near l y l eve l to very gent l y rol I ing, 0 to 1% s lop e 
Poor to very poor 
Very poor 
Estimated Engineering Propertie s 
A B c Remarks 
A-4 A-7-6 A-6 Thi s so il is sim ilar to Ci sne in 
A-7-6 it s phys i ca l properties . However, 
8 18-20 l 0-20 it has a high 1 y a 1ka 1 i ne B hori zon 
whi ch may ca use a det ri menta l 
25-35 50-80 30-55 effect on rigi d pavements. It 
5-10 30-55 15-3 5 usually has l owe r permeability than Ci sne and becomes "s 1 i ck" 
100-11 0 90-105 105 -115 when wet . 
15- 20 20-25 15- 20 
98-100 98 -1 00 98-100 
75-95 90- I 00 60-98 
15-25 40 -50 20 - 35 
* This soi l type ha s not been subje c ted to detailed engineering ana l ys i s . 
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Plate 42 
County Waba s h 
Soil No. and Name 214 Ho smer s ilt loam 
Soil Association Area Q 
Soil Group Gray-Brown Podzol ic 
Horizon Profile Description 
"' Q) 
..c 
<.) 
c 
10 
20 
c 30 
..c 
.., 
0.. 
Q) 
Cl 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
MSHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
1 b/cu ft 
Opt. w, % 
Pa ss !'io. 10 
Pa ss No. 200 
% Clay (0.002 mm) 
A 
B 
c 
Grayi sh brown si lt loam 
grading to 
Yellowish brown s ilt loam below 5 to 7 in. 
Yellowish brown s ilty clay loam 
grading to 
Yellowish brown mottled with gray silt loam (hard and 
dense when dry) below 34 to 40 in . 
Yellowish brown silt loam 
Loe ss (over 5 ft) on Ill inoian drift or bedrock 
Moderate ly to strongly rolling, 3 to 18°/o slope 
Good to exce ll ent 
Moderate 
Estimated Engineering Properties 
A 
A-4 
8 
25-35 
1-8 
105-110 
15-18 
98-100 
90-98 
10-20 
B 
A-6 
A-7-6 
9-18 
35-50 
10-30 
100-110 
17-20 
98-100 
95-100 
20-35 
C or D 
A-4 
A-6 
8-12 
25-40 
10-20 
110-120 
12-17 
98-100 
80-98 
20-30 
Remarks 
Be cause of the range of s lopes 
al lowed, the thickness of loess 
from wh i ch this soil was formed 
may vary through a wide range. 
The thickness and depth of the 
hard dense layer (fragipan) also 
varies. The D horizon may be 
weathered Ill inoian drift, bed-
rock residuum or sandstone bed-
rock, but is usually more than 
5 ft below the surface . 
V. Appendices 
Plate 43 
County 
Soil No. and Name 70, 71 Beaucoup silty clay l oam to clay 
Soil Association Area y 
Soil Group Alluvial 
Horizon Profile Des c ription 
"' <I>
..c 
u 
c 
10 
20 
c 30 
..c 
.., 
0.. 
<I> 
Cl 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry den s. 
lb/cu ft 
Opt. w, % 
Pa ss N.o. 10 
Pass No. 200 
% Cl ay (0.002 mm) 
A 
BC 
c 
Dark gray silty clay l oam to c l ay 
Gray to dark gray mottled wit h li ght gray and yellowish 
brown si lty clay l oam to 'clay 
Gray to gr~sh brown si lt y c l ay loam to c l ay 
Fi ne -textured water - deposited sediments 
Near l y l eve l , 0 to 1% s lope 
Very poor 
Very poor 
Estimated Engineering Properties 
A BC c Remarks 
A-7-5 A-7-6 A-7-6 Thi s soi l does not have a true 
A-7-6 B horizon, but does show sume 
20 20 16-20 str uct ural development . Type 71 is ca ll ed Darwin c lay in 
50-90 50-95 50-100+ more recent soil reports . 
35-60 35-60 25-80+ 
85-100 85-100 85-100 
25-30 25-30 25-30 
98-100 98-100 98- 100 
85-100 95-100 95-100 
35-70 35-70 40-90 
1: Thi s soil type has not been s ubj ected to detailed engineering ana lys i s . 
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Plate 44 
County Wabash 
Soil No. and Name 382 Belknap s ilt loam 
Soil Association Area z 
Soil Group Alluvial 
Horizon Profile Description 
Ill 
Cl) 
..c 
u 
c 
10 
20 
c 30 
..c 
.., 
a. 
Cl) 
0 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
AASHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/ cu ft 
Opt. w, % 
Pass N.o. 10 
Pass No. 200 
% Cl ay (0.002 mm) 
A Dark gray to grayish brown silt loam 
c Brown to gray silt loam 
grading to 
Light gray or tan silt loam below about 2 ft . 
Silty water-laid sediments 
Nearly l evel , 0 to 2% s lope 
Poor 
Poor 
Estimated Engineering Properties 
A c 
A-4 A-4 
6-8 6-8 
20-25 NP-30 
1-5 NP-8 
105-110 105-115 
14-17 13-17 
98-100 98-100 
80-95 70-95 
10-15 10-20 
Remarks 
This soil does not have a B 
horizon, however, stratification 
due to deposition may appear at 
any depth. Often a clay layer 
is encountered below 4 ft. 
V. Appendices 
Plate 45 
County 
Soil No. and Name 108 Bonnie silt loam 
Soil Association Area z 
Soil Group Alluvial 
Horizon Profile Description 
Vl 
Q) 
..c 
u 
c 
10 
20 
c 30 
..c 
.... 
a. 
Q) 
0 40 
50 
60 
Parent Material 
Topography 
Surface Drain age 
Internal Drainage 
Horizon 
MSHO Class 
Group Index 
LL% 
Pl % 
Max.dry dens. 
1 b/cu ft 
Opt. w, % 
Pass No. 10 
Pass No. 200 
% Clay (0.002 mm) 
A Gray to grayish brown si lt loam 
c Light brownish gray to very 1 ight gray silt loam with 
iron stains and concretions common below I ft . 
Medium-textured water-laid sediments 
Nearly level , 0 to 0.5% slope 
Poor 
Poor to very poor 
Estimated Engineering Properties 
A c 
A-6 A-6 
A-7-6 A-7-6 
10-12 10-17 
35-45 35-45 
15-25 18-28 
95-105 95-105 
17-22 17-22 
98-100 98-100 
90-98 90-98 
20-30 25-40 
Remarks 
This soil does not have a B 
horizon, however , stratification 
due to deposition may appear at 
any depth. Often a clay laye r 
is encountered below 4 ft. 
* Thi s soil type has not been s ubj ected to detailed engineering analysis. 
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Plate 46 
County 
Soil No. and Name 29 Du buque si lt loam 
Soil Association Area T 
Soil Group Gr ay-Brown Podzo l ic 
Ho rizon Profil e De scri ption 
Ill 
C1) 
.L: 
u 
c 
10 
20 
c 30 
.L: 
., 
a. 
Cl) 
0 40 
50 
60 
Parent Material 
Topography 
Surface Drainage 
Internal Drainage 
Hor izon 
MSHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
I b/cu ft 
Opt. w, % 
Pa ss No. 10 
Pa ss No. 200 
% Clay (0 .002 mm) 
A Browni sh gray to yellowi s h brown s ilt loam 
B Yel l owish brown to dark yellowish brown with some gray 
mottling sil ty clay loam 
Reddish brown c l ay with chert fragments 
D2 Dolomitic 1 imestone bed rock 
Loess (1 to 3 1/2 ft) on cherty do lomitic I imestone 
Gently to st rongly rol I ing, 3 to 12% s lope 
Good to exce ll ent 
Moderate 
Estimated Engineering Properties 
A B DJ Remarks 
A-4 A-6 A-7-6 A thin layer of plastic c l ay may 
A-6 A-7-6 be foun d coveri ng the bedrock. 
8-1 0 10-16 18-20 The thickness and deve lopment of 
the horizons varies considerab l y 
25-35 30-45 50-70 with the degree of s lope . So i 1 
6-12 11-25 35-45 No. 429 deve lop ed on s lopes of 12 to 30% is very sim ilar to 
95-105 95-110 95-100 No. 29 except that it i s usua lly 
badly eroded . 
17-23 15-22 20-23 
98-100 98-100 50-100 
95-100 95-100 30-100 
15-20 20 - 30 20-50 
* Thi s soil type ha s not been subjected to detai l ed engineering ana ly s i s . 
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Plate 47 
County 
Soil No. and Name 340 Manitou silt loam 
Soil Association Area Q, x 
Soil Group Gray-Brown Pod zo l ic 
Horizon Profile Des cription 
"' Q) 
.L: 
u 
c 
10 
20 
c 30 
.L: 
.... 
a. 
Q) 
0 4o 
50 
60 
Parent Mater ia l 
Topography 
Surface Drainage 
Internal Drainage 
Horizon 
MSHO Class 
Group Index 
LL % 
Pl % 
Max.dry dens. 
lb/cu ft 
Opt. w, % 
Pa ss N.o. 10 
Pa ss No. 200 
% Clay (0 .002 mm) 
A Brown to dark brown s ilt loam 
grading to 
Yellowish brown silt loam below about 4 in . 
F Brown to dark brown s ilty clay loam 
Brown sandy clay loam 
D2 Sandstone bedrock 
Loess (1 1/2 to 3 1/2 ft) on sandstone bedrock 
Strongly rolling to steep, 10 to 30% s lope 
Excel lent 
Good 
Estimated Eng ineering Properties 
A B Dl Remarks 
A-4 A-6 A-6 In Area X thi s so il i s intermixed 
A-7-6 with soils with s imilar profile s 
8 9-12 8-10 which are developed from 10 to 20 in. of loe ss and with steep 
25-30 35-45 30 -35 rocky land which has less than 
2-6 12-20 10- l 5 10 in. of mixed so il material on 
sandstone bedrock. 
105-110 105-110 l l 0- l l 5 
15-18 17-20 15-17 
98-100 98-100 95-100 
95-100 95- l 00 80-90 
l 5-20 25-35 20-25 
* Thi s soi l type has not been subj ected to detailed engineering ana ly s i s . 
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APPENDIX 2 IMPORTANT ENGINEERING CONSIDERATIONS 
In dex 
Descr ipti on of So il s 
Sandy Loams a nd Sands, So il Associat ion S, Pa r ent Materia l 7 
Medium-Textured Outwash, Soil Association R, Parent Materia l 8 
Sandy and Gr ave lly Drif t, Soil Associations A and B, Parent Materials 
Loam and Silt Loam Till , Soi l Associations C and D, Parent Mater i a l 3 
Silty Clay Loam Till , Soil Associations E and F, Parent Materia l 4 
and 2 
Silty Clay to Cl ay Drift , So il Associations F and G, Parent Materia l s 5 and 6 
i Loess (2 to 5 feet) over Till , Soil Assoc iations H, 1, and U . 
Loess (over 5 feet ) over Dri ft, Soi l Associations J , K, and L 
. Loess (5 to 9 feet) over Weat hered Drift , Soil Associations M and W 
Loess (0 to 5 feet) over 111 i no i an Drift , Soil Associat ions N, 0 and p 
Loess (Variable) over Bedrock, Soi l Associat ions Q, T, v and x 
Allu vial So il s, Soil Associat ions Y and Z 
Page 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
V. Appendices 109 
In troduction 
The important engineering characteristics 
of the soil associations of Illinoi s are sum-
marized in this section . Although there is 
evidence that many engineer in g problems are 
co rrelated with this broad mapping uni t, it 
should be recognized that variations in 
drainage conditions are largely responsible 
for variations among the soil profiles of a 
given association . Therefore, the specia l 
problems whi ch arise because of the so lu m 
characteristics of each so il type are a l so 
given . Th e so il type s li sted are typical of 
each association and have been previou s ly 
described in App endix I . Reference should be 
made to the appropriate plate numbers (given 
in parentheses after the soi 1 type name) for 
profile descriptions , estimated values of 
engineering propertie s, and drainage conditions. 
110 Ci r. 8o. Su rface Deposits of Ill inois 
Soi.ls on Sandy Loams, Soil Association S. Parent Mater ial 7 
Al ignment problems are usually minor as 
these areas are typical l y l evel. Exceptions 
occur where the sand has been drifted into 
dunes or where the depressions contain peat. 
The water table is usually high in level and 
depressional areas during the spring and 
early summer, making even shallow excavations 
difficult . Many of the soils contain enough 
fines to make frost action a ser ious problem 
unless t he grade 1 ine is e l evated or the 
water tab l e is l owered . Cuts through dunes 
or beach ridges will l eave s l opes susceptible 
to both wind and water erosion, and occa -
sional l y seepage may cause unstab l e slopes. 
The opt imum moist u re content for proper com-
paction ma y be very critica l . Frequen t ly 
these so il s have natura l water contents above 
op timum and become qui ck un der heavy equip -
ment t r a ffi c . On t he ot her hand, i f t he su r -
face of t he fill dr ies excessive l y, it may 
become so loose t ha t heavy equ ipment ca nnot 
gain tracti on. Gri d or pneumatic rol l ers 
shoul d p roduce sat i sfactor y compaction i f 
proper moist u re content i s maintained . 
Gl acial t i ll s or f in e - grai ned water -l aid 
materia l s may un der l ie the sandy s urface so il s 
at depth s as s ha ll ow as 4 feet. Seepage may 
occur at the cont act of t he sand with t hese 
mater ia l s whi ch d i ffer marked l y from the sands 
in t he ir e ngi nee ri ng p roperties . 
89 . MAUME E F INE SANDY LOAM (Plate 1) 
The water table is usually at or 
near the surface, which is highly organic and 
may even be peaty . Grade 1 ine should be 
elevated. Consideration should be given to 
placing fil 1 without attempting to strip the 
topsoil, unless peat is present. Light con-
struction equipment is useful for placing a 
working layer of fil 1 without destroying the 
stability of the natura l ground. 
88. HAGENER LOAMY SAND (Plate 2) 
The water tab l e is usual l y deep . 
The uniform sands are often dry and difficult 
to compact proper l y . Wind erosion of s l opes 
is a serious prob l em. 
54. PLAINFIELD SAND (Pl ate 3) 
Th is so il i s sim il ar to Hage ne r. 
156 . RIDGEVILLE SANDY LO AM (Pl ate 4) 
Al though the water tab l e may be 
sha ll ow, the presence of s il t and clay 
renders t he A and B horizons more stable 
tha n the c l ean sa nds. 
150. ONARGA SANDY LOAM (Pl ate 5) 
Th is so il i s s imi l a r to Ri dgev ill e, 
except t hat i t s na tu ra l drainage i s better . 
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Soils on Medium -textured Outwash, Soil Association R, Parent Material 8 
Ali gnment probl ems a r e minor as the 
a reas a re usual ly l e vel. Majo r deposit s of 
peat may be present , especia lly in northern -
most counti es . The wa ter tab l e i s normally 
high in l eve l areas in the spring and ea rly 
s ummer making even s hallow st rippin g opera-
tions especially difficu l t to perform . Many 
so il s have hi ghly pl ast i c A and B horizons 
that are a l so high in organic matter . These 
horizon s are soft and compre ss ibl e . Th ey a r e 
poor bases for fills and poor fi l 1 materia l s . 
It may be d if ficu l t to operate heavy equip-
ment in these areas . Th e probab ility of 
detrimenta l frost ac ti on wil I depend on the 
proximity of the wate r tab l e to the s ur face. 
Surf ace drai nage i s usua lly poor a nd water 
may stand for seve r a l days in s ha llow natur a l 
depressions or excavations . I f s tripping 
operat ions are carried on du rin g the spring 
or l a te fa ll , backfilling s houl d be carried 
out immediately to pre ve nt ponding and soft en -
ing of the subgrade . Th e s ub st rat a va r y from 
layers of sand and non-pl ast i c s ilt whi ch 
grade with dept h i nto hi gh qu a li ty sands a nd 
gravels to plastic water -l a id s ilt s and c l ays . 
Thorough so il explor a tion i s r equired to 
determine the ave r age char acte r of the depos it 
in a ny given area . 
152. DRUMMER SILTY CLAY LOAM (Pl ate 6) 
Nor ma ll y a very diff i cult soi I to 
handle because of its deep organ i c s urf ace and 
h i gh wate r table . Con str uct ion probl ems are 
especia ll y common in the spr in g . Light con -
st ru ction equipme nt s hould be used o r con -
struction opera tion s s houl d be conf in ed to the 
dr y per iods of the year . Th e grade I ine s houl d 
be e l evated. In some areas the sub5lrat3 rw~ y 
provide a fair qu a lity sa nd and gravel aggre-
gate . In ot hers, med iu m to fine - textured 
ti ll s may underli e the so lu m. 
149. BRENTON SILT LOAM (Pl ate 7) 
Th i s soi l i s s imil ar to Drummer, 
but it i s usua ll y l ess plastic and has a 
l ower wa ter table. I t i s the refor e easier to 
handle in the spring. Th e grade I ine should 
be e levated . 
148 . PROCTOR SILT LOAM (Pl ate 8) 
Thi s so il has better natural drain-
age than either Bre nton or Drumme r , and 
therefore pre sents no spec ia l constr uction 
problems. Th e necess i ty for grade I ine 
e l evat ion depends on the topography and the 
poss ibility of detrimenta l fro s t action . 
The s ub strata are s imil a r to Drummer. 
134. CAMDEN SILT LOAM (Pl ate 9) 
Thi s so il i s generally wel l drained . 
I t i s le ss pla s ti c in the upp er horizons than 
the Pr octor . Th e s ub strata often provide a 
source of high qua] i ty sand and gr ave I aggre -
gate . It may be necessa ry to remove as much 
as 9 or 10 feet of overbu rden to reach cl e 0~ 
grave I. 
206. THORP SILT LOAM (Pl ate 10) 
Th e pro f il e of this so il is s imil c1r· 
to Brenton , with wh i ch i t i s us ua lly associ -
ated, but the poo r e r int erna l dra in age 
cha r ac t e ri s tic s of Thorp may make it s eng i-
neering be havior more 1 i ke that of Drummer. 
112 Ci r. 80 . Surface Deposits of I llinois 
Soils on Sandy and Gravelly Drift, Soil Associations A and B, 
Parent Materials 1 and 2 
Both vert i ca l and horizon ta l a li gnment 
may present ser i ou s problems in these areas 
since the topography is typ i cally ro ll ing . 
Peat deposits are common in closed depres -
sions. J he water tab l e may be close to the 
surface in the l eve l areas, but interna l 
drainage is genera ll y good . Frost action is 
a prob l em becau se of the si l ty nature of the 
surface >o il s . Excavation can us ua ll y be 
carried out wit h l ' tt l e difficul ty at a l l 
times of the year . However. Lhe B horizons 
are usua ll y p l a~tic and may become spongy and 
slippery dur ing wet seasons . Th e inorgan i c 
~oi l horizons general Jy have good compaction 
characterist i cs and make excel Jent fi l I mater -
ials . High grade sand and grave l agg r egates 
can usuu l Jy be foun d in the subst r ata of so i I s 
formed on the grave l Jy drift of Parent Mater -
ial I. Where cuts are made into ~ i I I s or 
ridges, seepuge may be encountered i n pockets 
of :;ilt and f i ne sand . Large bou l de r s in the 
drift may present special excavation problems • 
290 . WARSAW SI LT LOAM (P l ate JI ) 
Th i s soil is generally mapped on 
near l y level areas . I t may not support 
heavy construction equipment during rainy 
seasons because of the p I as t i c i ty of the A 
horizon . H igh qua l ity granular material s vii I I 
usual l y be found at depths below 5 feet. 
327 . FOX LOAM TO S ILT LOAM (P l ate 12) 
Th i s soi l is typical of the soi l 
association as described above . High quality 
granular material w il l us ual l y be found at 
depths below 5 feet . 
3 10 . MCHENRY S ILT LO AM ( P late 13) 
This soi I is typical of the soi I 
assoc i ation as descr i bed above. I t is under-
la i n by the sandy t i l l of Parent Materia l 2 . 
and t herefore i t is not a source"of high 
quil l i ty aggregate . Seepage prob l ems caused 
by pockets or l ayers of si l t exposed in cuts 
w i l l proba~J y be more common than with the 
soi I s on Parent Material I . 
. - --
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Soils on Loam and Silt Loam Till, Soil Associations C and D, 
Pa rent Material 3 
Alignme nt pr obl ems a r e se ldom se ri ous 
s in ce the topogr aphy i s typi ca ll y nea rly l eve l 
to ge nt l y ro lling . Some pea t depos i ts may 
occur i n c l osed depr ess ions . Th e de p t h to 
t he water t ab l e i s va ri ab l e depe nd i ng on 
loca l r e li e f. Seepage may occur in s ha ll ow 
to deep cut s, caus in g s l oughin g o f the s l opes . 
Fros t ac ti on i s us ua lly a se ri ous probl em 
beca use o f the hi gh s ilt conte nt of all ho ri-
zon s, but the wor s t pr obl ems s houl d be expect -
e d in cu ts into the till. Becau se of the ir 
mode r a t e l y t o hi ghly pl as ti c cha r ac t e r , the A 
and B ho rizons become s l i ppe ry and spongy whe n 
we t and rut badly und e r heavy con s tru ct ion 
t r a ffi c . Wh en cut s a r e made into the C ho ri-
zo n be l ow the wa t e r t abl e, i t a l s o becomes 
un s t a bl e un de r con s tru ction tr a ffi c . Thi s 
condition i s acce ntuat e d wh e re s ilt pocke t s 
a r e prese nt in the till. These soil s ca n be 
excavated eas ily and a r e r eadily compa c t ed 
with tamping r o ll e r s whe r e the y occur a t 
moi s ture content s nea r o r be low opti mum . An 
excepti on i s Drumme r s ilt y c l ay loam (Pl a t e 6) , 
whi ch i s the typi ca l de pr ess iona l soil of thi s 
a r ea . Th e probl ems it pr esent s have bee n 
di s cu ssed und e r Soil Association R. Th e s ilty 
till absorb s moi s ture rapidly. After rain s 
t he surface of a f ill s houl d be sca ri f ied and 
dri ed befo r e addit iona l li fts a r e p l aced . 
Good dr ai nage shoul d be maintained during the 
excavat ion of cu ts to prevent i nstab il ity 
unde r traff i c . Both cu t and fi ll s lopes are 
subject to severe e rosion by surface r unoff . 
59. LISBON SILT LOAM (Pl ate 14) 
The so lu m of thi s so il i s usua ll y 
somewha t l ess pl ast i c and bet t e r drained than 
Dru mmer ; the r e f o re, i t can be more eas i I y 
hand l ed in t he sp r i ng. 
24 . MIAMI SILT LOAM (Pl a t e 15) 
Thi s soi l i s cha rac t e ri s ti c of the 
so il asso c iat ion as desc ri bed above . 
25 . HENNEPIN LOAM (Pl ate 16) 
Typ i ca 11 y. thi s so il i s ma pp ed on 
ve ry s t eep s I opes a nd th erefo r e it will 
r equire ma j o r cu ts and f ill s fo r sa ti s f actory 
ve rti ca l a lignmen t . In some soil r epo r ts 
t hi s so il has bee n ma ppe d in a reas of the 
mo r e pl as ti c s il t y c l ay l oam t o c l ay till s. 
It may have the typi cal cha r acte ri s ti cs of 
th os e a rea s as sub sequ e ntly des cribe d. 
114 Cir , 80 . Surface Deposits of I llinois 
Soils on Silty Clay Loam Till, Soil Associations E and F, 
Pa rent Material 4 
Alignment prob l ems are se ldom serious 
si nce the topography normal l y varies from 
nearly level to gent l y rolling. Peat deposits 
are uncommon . The depth to the water table is 
variable depending n loca l relief. Be cause 
of the fine textur e o f the t i 11, free ;-iater is 
se ldom encountered ~xcept in silt pockets or 
in the thin sandy layers sometimes found 
beneath the so l um of the depre ss ional soi l s . 
Frost acti on is generally not a serious prob-
lem becau s e of the low permeability of the 
t i 11 • Ho,;eve r, frost heaving may occur 
beneath pavements la i d on si l ty topsoi l s or 
s ilt pockets . Because of their h i gh c l ay 
content, the soi l s of this area are usually 
more stable under t he action of heavy con -
s truction equip ment t han are t hose of t he 
loam ti l l area, bu t t hey do become s l ippery 
when wet . Cu ts i nto t he C hor i zon. where 
moist ure contents may be several percent above 
optimum, wi ll become unstab l e under continued 
heavy construction traffic . This condition is 
accent uated where silt pockets are encountered . 
Excavat ion may be very difficu l t since the wet 
till i s not eas il y broken into pieces by t he 
process of l oading i nto scrape r s . Wh en t he 
soi l s a r e near optimum they ca n be excavated 
withou t difficult y . They are eas il y compacted 
with tamping ro ll ers, prov i ded moderately 
thick lifts a r e p l aced . Where very thick 
I ifts a r e compacted wi th r ubber - tired equ ip-
ment there is da nger of fil l fai lu res . These 
may res ult from the accumu l at ion of water in 
large voids and the s ubseque nt lu bricat i on of 
the compaction pl anes between I if ts . In sp i te 
of the re l ative imperviousnes> of t he compacted 
t i ll , the surfaces of fill s wi l l absorb water 
during rainy periods unless they a re prope rly 
sealed and drained . When the material becomes 
sa tur a ted in this manner, it i s very difficult 
to aerate . Unles s special care i s taken to 
m~nip ul ate 1t . t ne surface may bake hard and 
dr), but it can be underlain by a soft spJngy 
layer . Both cut and fi ll slopes ,,,e s ubject 
to erosion by su rface runoff . Wh ere , iJt 
pocket s are exposed on cut s l opes, se rious 
slumps may occur un less special surface 
drainage systems ara ins ta I led . 
232 . ASHKUM S ILTY CLAY LOAM (Plate 17) 
Th e su r face of this soil i s similar 
to that of Dr umme r , but the sub soi I is finer -
textu red . Because i t has a high water table 
dur i ng wet seasons and a deep organ i c surface, 
it may become unstab l e under heavy equipment 
traffic . The tough ti ll which under l ies the 
so l um at depths of 4 to 5 feet will usually 
prov i de a firm base for equipment operation. 
Norma ll y, the grade line shou l d be elevated . 
146 . ELLIOTT SILT LOAM (Pl ate 19) 
Th i s so il i s characteristic of the 
so il assoc iat ion as descr i bed above . I t i s 
one of the most common so i I types in the 
si l ty c l ay loam till reg ions . 
23 . BLOUNT SILT LOAM (P late 20) 
The B and c horizon s of this soi l 
are s i mi I ar to those of Ashkum and EI I i ot t, 
but t he A horizon is l ess p l astic . Normally, 
more cu ts wi 11 be r equ ired i n areas of this 
soi l than in t he ot her two . 
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Soils on Silty Clay to Clay Drift, Soil Associations F and G, 
Parent Materials 5 and 6 
Alignme nt probl ems a r e usua lly not 
ser iou s s in ce the topography norma lly varies 
from near ly level to gently rolling . Pea t 
depos it s are rare. Th e depth to the water 
table has little meaning s in ce free wa t er i s 
se l dom encou nt ered . Silt pocke t s are un com-
mon . Frost ac tion i s genera lly not a se riou s 
problem; however, A hori zon materia l of the 
light-co lor ed so il s i s s ilty e nough to cause 
some heaving. Even with a moi s ture content 
above optimum the drift i s usually tough 
e nough so tha t cut s r emain s t able un der heavy 
const ru c tion traffic as l ong as good s ur face 
drainage is ma int a ined . Wh e n wetted the so il 
i s very s lippery. In favorab l e wea ther , the 
A, B, and upp e r C horizon s of these soi l s 
ca n be eas ily excavated and compacted if their 
moisture contents are near optimum. At depth s 
be l ow 5 feet the drift may have a natural 
moisture content 5 to 10% above optimum. Such 
materia l i s difficult to excava t e and to 
spread in thin lift s, s in ce it pa sses into the 
sc r ape r as l arge s lab s of pla s tic soi l. Sati s -
factory fill s can be built on ly in favorabl e 
weat her when manip ul ation wit h heavy discs 
wi ll reduce the s ize of the se s l abs and al low 
the so i I to dry back to opt imum. Becau se of 
it s high clay content the soi l dries very 
s lowly and the rate of excavat ion of cut s is 
often control l ed by the r ate at which fill can 
be built. If the materia l i s compacted wi th -
out pr ope r drying the fills may later become 
un stab le as a re s ult of accumu l ation of water 
in large voids and the sub sequent lubri ca tion 
of smoo th compaction planes . Wh ere the sur-
face of a fill i s al l owed to dry hard , it i s 
a lmost imposs ible to in co rp o rat e water into it 
with ordinary constr uct ion e quipmen t. Thi s 
dry l ayer may gradua lly take up water and 
swe ll appreciab l y a ft er s urfa c ing i s pla ced . 
Good compaction and bonding between I ift s is 
best assured by th e use of heav ily loaded 
tamping roller s . Hi gh vo lu me changes 1~ ith 
changes in wa t er content a r e typi ca l of a l I 
so il s of thi s assoc iat ion. 
235. BRYCE SILTY CLAY LOAM TO CLAY 
(Pl ate 18) 
The surf ace of this so il i s s imil a r 
to Drummer but the s ub soil i s finer-t ex tur ed . 
Because of its organic s urface and high water 
tab le during wet seasons it becomes un stab l e 
under heavy e quipment. Th e tough c l ays whi ch 
und e r I i e the sol um a t about 4 feet usually 
provide a firm ba se for eq uipment operation. 
Normally , the grade I ine should be elevated . 
Seasona l volu~e change t a ke s pl ace with 
changes in water content . 
228. EYLAR SILT LOAM (Plat e 21) 
Deep cut s are mo s t like ly to be 
required in the se so i I areas, and some s ilt 
pockets may be encountered . 
230. ROWE SILTY CLAY TO CLAY (Pl ate 22) 
Thi s soi l i s s imil a r to Bry ce, but 
it ha s a highe r c l ay content throughout the 
profile. I t i s, the r e for e, general ly more 
s table. It may be come ex treme l y sticky when 
exposed to traffic in wet weat her. Seasona l 
volume change t akes pl ace with changes in 
water content . 
147. CLARENCE SILT LO AM (Plate 23) 
Thi ~ soi l is typi cal of the so il 
assoc iat ion as descr ib ed above. 
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Soils on Loess (2 to 5 ft.) over Till , Soil Associations H, I and V 
Alignment problems are se ldom serious 
since the topography i s typically nearly 
level to gently rolling . Peat deposits are 
rare . There are, however, large areas of 
depressi.ona l so il s, mostly Dru mmer (Plate 6), 
wh ich present many of the problems discussed 
under Soil As sociation R. Th e depth to water 
table is variable depending on local relief . 
Seepage may occur, even in relatively sha llow 
cuts, and caus e sloughing of s lop es . Cut s 
extending to depths of five feet or more will 
usually expose the loe ss -ti I 1 contact along 
which seepage may occur during wet seasons . 
Frost action is generally a serious problem 
because of the high s i It content of a l 1 
horizons, but the worst problems shoul d be 
expected in cuts into the till . Be cause of 
their moderately to highly plasti c character 
the A and B horizon s of most so il s become 
slippery and spongy when wet and rut badly 
under heavy construction traffic. Cut s into 
the C horizon below the water table become 
unstable under construction traffic . This 
condition i s accentuated where silt pockets 
are present in the till . These soi l s can be 
easi ly excavated and readily compacted at 
moisture contents near optimum. The silty 
till absorbs moist u re rapid l y . After rains, 
the s urface of the fill should be scar ified 
and dried back to optimum before additional 
lifts are placed . Good drainage s hould be 
maintained in the cuts during construction . 
Both cut and f i 11 s I opes are subject to 
severe erosion by surface runoff. 
154. FLANAGAN SILT LOAM (Plat e 24) 
The so l um of this soi I i s us ually 
better drained than Drummer. Therefore. it 
can be more easi ly handled in the spr ing. 
Th e underlying till is usual ly similar to 
that of Li sbon, but it may range to the 
s ilty c l ay loam texture. 
233 . BIRKBECK S IL T LOAM (Plate 25) 
Sha llow to moderately deep cuts 
will often be required in thi s so il , thus 
exposing the silty till to the problems 
described above . The under lying till is 
usua l ly s imilar to that of Mi am i , but it 
may range to the silty clay l oam texture 
of Blount. 
371 . TONICA S ILT LOAM (Plate 26) 
As yet, this so i I type does not 
appear on any pub Ii shed so i I maps and it may 
never appea r as it is pre sently correlated 
with Fl.anagan . As described in this report, 
it would have so lum characteristics s imilar 
to Flan aga n. but would be under l a in by till 
of s ilty c lay loam texture. Thu s the probl ems 
encount ered in cuts a nd fills wi I I be s imi lar 
to those discussed under Soil Assoc iat ion E. 
V. Appendices 117 
Soils on Loess (over 5 ft.) over Drift, Soil Associations J, K, and L 
Vertical alignment problems may be 
serious because of the presence of deep and 
wide stream valleys in the area. The depth 
to water table is variable depending on local 
relief , thickness of loess, and nature of 
material underlying the loess. Seepage 
should be expected in cuts deep enough to 
intersect the contact between the l oess and 
the underlying drift . Thi s seepage may cause 
softening of the base of t he l oess layer and 
lead to slope failures. Frost action may be 
a serious problem if water can co ll ect beneath 
the pavement because of improper s urface 
drainage or shallow water tables. Wh en the 
A and B horizons are wetted they us ua lly con -
tain suffi cient c l ay to become sli ppery and 
to rut badly under heavy construct ion traffic. 
These soi l s can usual ly be excavated easily, 
unless cuts are made below the water table. 
Proper compaction may be difficult to attain . 
Wh e n the water cont e nt i s too high the so il s 
become qui ck under the act ion of heavy equip -
ment; when it i s too low the surface disinte-
grates into a loose powdery l ayer . Tamping, 
grid, or pneumatic rollers shou ld produce 
adequate compaction at proper moisture con -
tents. Thi ck deposits of loess are extremely 
susceptible to erosion . Cut s l opes should 
normally be const ru cted near ly vertica l; 
however, if cuts are quite deep t he s ides may 
be benched . Gut ters at the top of slope and 
on the benches may be necessary to prevent 
serious erosion . Dit ches shou l d be designed 
so as to prevent undercutting and softening 
of the loess at t he base of a s l ope. 
280 . FAYETTE SILT LOAM (Plate 28) 
Within the area covered by the Wis-
consinan glaciation, g l acial drift of variab l e 
texture wi ll usually be encountered at depth s 
of from 5 to 10 feet. Ou tside of the Wis-
consinan area, weathered glacial drift (occa -
siona ll y bedrock) may be encountered at depth s 
of 8 feet or more . Deep cuts may be required 
in some of the strong ly rolling areas. 
68. SABLE SILTY CLAY LOAM (Plate 29) 
The sol um of this soi l is similar 
to Drummer. Because of its high water tabl e 
during wet seasons and deep organic surface 
it presents problems of instability under 
heavy eq uipment traffic. A firm base will 
usually be found on the underlying till at 
depths below 5 feet. 
41. MUSCATINE SILT LOAM (Plate 30) 
Thi s soi l is characteristic of th e 
so il assoc iation as described above. Glacial 
drift of varying texture wil l usually be 
found at depths of from 5 to 10 feet in 
Wi sconsinan drift areas or at depth s below 
8 feet in lllinoi an drift areas . 
43. IPAVA SILT LOAM (Plate 31) 
Th e so lum of this soil is similar 
to Sabl e, but it is usually better drained. 
Therefore, it can be more eas i I y handled in 
the spring . Weathered drift wi ll be found 
at varying depths below 8 feet . 
18. CLINTON SILT LOAM (Plate 32) 
This soi l is characteristic of the 
soi l association as described above . I t is 
mapped mostly in Ill inoian drift areas, where 
the loess is at l east 8 feet thick . Occa-
sionally , it may be mapped in Wiscon s inan 
drift areas where the l oess is over 5 feet 
thick . 
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Soils on Loess (5 to 9 ft.) over Weathered Drift, 
So il Associations M and W 
Vertical alignment probl ems are common , 
since drainage systems are wel I developed. 
In the western part of the s tate the topog-
raphy i s rough. The depth to wa t e r t abl e 
i s variab le depending on l oca l re li ef, 
thickne ss of loess, and natu re o f material 
underlying the loess . Seepage at the contact 
between the A and B horizons may occur durin g 
wet sea sons . Al so, s eepage problems may 
occur in cuts deep enough to inter sec t the 
contact with the weathered drift . Detri -
menta l frost action shoul d be expected if 
water is al lowed to co ll ect beneath pavement s 
because of improper s ur face drainage or s hal-
low water tables. The A and B horizons of 
most soi l s are fine-grained. When wet they 
become soft and sl ippery and rut badly under 
heavy construct ion traffic. Some soils such 
as Pi asa contai n concentrations of salt, 
which causes them to become very un stab l e 
when wet . The salt may cause acce l erated 
deterioration of concrete and metals. Because 
of the relatively high clay content of mos t 
soils, excavation and proper compa ction will 
be difficult unle ss natura l moi s ture contents 
are c lose to optimum . Tampin g or pneumatic 
roller s s hould produ ce adequat e comp ac tion if 
prope r mo i stu re content i s ma intained . The 
silty A hor izon o f man y soi l s i s ve ry sus -
ceptib l e t o e rosion by surface runoff. 
46. HERRI CK S ILT LOAM (Pl a t e 34) 
The contrast in p l asticity be t wee n 
the A and B horizon s of t h is so il type ma ke s 
excavation a nd uniform compacti on d ifficult. 
Be l ow the A horizon high l y plastic soil may 
extend to depths of 10 feet . It may be very 
difficul t to carry on con s tru c tion ope ration s 
during wet period s . 
474. PIASA SILT LOAM (Plat e 35) 
Thi s type occur s as iso l a t ed gray 
spots which are generall y mo re p l ast i c tha n 
the surrounding soi l s because of the i r sa lt 
content. All types of pavement s appea r to 
di s inte grate more rapid l y in the se are as . 
The grade l ine s hould be e levated. Acce l-
e rate d de t e rior at ion of concrete and meta l s 
may be caused by the sa l ts . 
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Soils on Loess (0 to 5 ft.) over lll inoian Drift, Soil Associations N, 0 and P 
Although drainage systems are generally 
well developed, only major streams are deeply 
entrenched . Jn the northern half of the area 
serious alignment problems are associated with 
the major valleys. However, the topography 
is more rugged in the southern half of the 
area where the drift is thinner. A perched 
water table may be encountered near the con-
tact between the silty A and the impermeable 
B horizons ·of most soils. Seepage along this 
contact wil I occur in cuts during wet seasons, 
accelerating the erosion of the silty A hori -
zons . Jn the northern part of the area, 
pavements laid on the A horizon may be subject 
to detrimental frost action unless good sur -
face drainage is maintained . The A horizon 
absorbs water rapidly, becoming soft and 
rutting bad l y under heavy construction traf-
fic . The B and upper C hor i zons become very 
slippery when wet . The Hu ey soi l contains 
concentrations of salt and becomes unstable 
when wet; also, it may cause acce l erated 
deterioration of concrete and meta l s . The 
high contrast in p l ast i c i ty between t he A and 
B horizons makes un i form excavation and pro-
per compaction d i fficu lt . Either tamping or 
pneumatic ro ll ers s houl d produce adequ ate 
compact ion i f t he mo i sture contents are near 
optimum for each of the soi l horizons . 
112. COWDEN SILT LOAM (Pl ate 36) 
This soi l is typica l of the soi l 
association as described above . 
13 . BLU FORD S ILT LOAM (Pl ate 37) 
This soi l is typica l of the soil 
associ~tion as described above . 
8. HICKORY LO AM (Plate 38) 
Typ i ca 11 y, th i s soil is mapped on 
very steep slopes and will usually require 
major cuts and fills for satisfactory verti-
cal alignment . There is a wide range in 
plasticity and grain size characteristics of 
the surface and near - surface soil because of 
variations in the texture of the glacial 
drift and the amount of weathering which has 
taken place . 
2. CISNE SI LT LOAM (Plate 39) 
This soi l is typical of the soil 
association as described above . 
3 . HOYLETON SILT LOAM (Pl ate 40) 
Th is soi l is typica l of the soil 
association as desc ri bed above. 
120. HUEY SILT LOAM (Pl ate 41) 
Th is soi l occurs as i so l ated gray 
spots (designated as s l ick spots in o l der 
reports ) whi ch are genera ll y more plastic 
than s urround in g soils because of their salt 
content . All types of pavements appear to 
disintegrate more rapid l y i n these areas . 
Th e grade l ine s houl d be e l evated . Acceler-
ated deterioration of concrete and metals 
may be caused by the sa l ts . 
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Soils on Loess (Variable} over Bedrock, Soil Associations Q, T, U, and X 
The soi l s of these associations are 
among the most variable and most difficult to 
characte rize of any mapped in the state . They 
are also the ones on which the l east amount of 
profile and engineering information is avail -
able . Al though they commonly occur in areas 
where the topography i s contro lled by bedrock 
and i s, therefore, relatively rugged . Some 
profiles, particularly those of Area Q, have 
layers of weathered drift (usually ti ll) 
between the loe ss and the bedrock. The bed -
rock substrata are sedimentary in character, 
but may vary from limestone to sandstone to 
shale, wit h or without a cover of residuum. 
In the extreme southern part of the state 
partial ly cemented gravels may be found. Th e 
differences in the weatheri ng propertie s of 
these rocks a re discussed in Sect ion I ID. 
Becau se of the rugged topography of these 
areas, problems of vertica l and horizonta l 
alignment are of prime importance. In exca-
vating dee p cut s, severa l materials of quite 
different engineering propert ies may be 
encountered : loess, 10 or more feet thick, 
weathered pl astic or compact drift, and/or 
bedrock . The loe ss wi ll erode rapidly unl ess 
cut on nearly vertical slopes, and seepage 
wi ll often occur at the boundary with the 
underlying drift or bedrock, caus in g failure 
of the upper s lop es . If deep cuts are re-
quired in thick deposits of loess, the side 
slopes may be benched. Gutters at the top 
of the slope and on the benches may be neces-
sary to prevent serious erosion . Dit ches 
s hould be designed so a s to prevent un der -
cuttin g and sof t e ning of the l oess at the base 
of the s l opes . Comp action of the l oess is 
difficu lt unl ess moisture contents are very 
close to optimum. Th e th i ckness of overbur den 
may be extreme ly variab l e and carefu l explora-
tion i s necessary to make even reasonable 
est imates of the amount of bedrock excavation 
required. Fu rthermore, in limestone areas, 
sinkho l es and other so lu tion cavities, with 
or without soft fillings, may be exposed or 
lie c lose to the surface . Hi gh fi 11 s are 
often required to cross deep va ll eys filled 
to varying depths with soft a llu vi um. Here, 
careful inve s tigation s of so il strengt h pro-
pertie s are r equired to avo id emba nkment 
failures. Frost action i s often a ser iou s 
problem in the northern part of the state 
unl ess the l oess l ayer i s we ll drained. 
40. DODGEVILLE SILT LOAM (Plate 33) 
Relatively shal l ow cuts wil 1 usually 
encounter bed rock. A very p l astic layer of 
red clay may cover the lime s tone bedrock. 
214. HOSMER SILT LOAM (Plate 42) 
Major cut s are us ually required for 
proper al i gnment . Th e ba se of the cuts may 
be in l oess, weathered drift, or bedrock. A 
perched water table may occur on the fragipan 
l ayer at dept hs of 2 to 3 feet. 
29. DUBUQUE SILT LOAM (Plate 46) 
Thi s soi l is s imi l ar to Dodgevil l e, 
except that its A horizon is l ess pla s tic and 
lighter colored . 
340. MANITOU SILT LOAM (Pl ate 47) 
Sha llow cut s will us ua ll y encount er 
sand stone bedrock. In adjacent areas bedrock 
may be exposed at t he surface. 
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Alluvial Soils of Soil Associations Y and Z 
The soils of these associations are 
among the most variable of any mapped in the 
state . They share the common origin of water-
deposition as described in Section I IB. They 
are much more widespread than is indicated by 
t he Soil Association Map, and will be found 
as minor inclusions in every other associa-
tion. Textur a lly , they may vary from non-
plastic sands and sandy si lt s to highly plas-
tic organic c l ays . No true so lum is present 
and whatever profi l e characterist i cs are 
present are deposit i ona 1 in char acter. Many 
deposits are quite e rrati c and vary from sands 
to c lays in relatively s hort dista nces, both 
vertically and horizontally; others may be of 
predominantly one texture to a considerab l e 
depth. Although the water table is usually 
close to the s urface, cut s are se ldom required, 
and only whe re the materials are found on 
ter r aces a r e they used for emba nkme nt con -
struct ion. The suitab ility for embankments 
wil l depend on the loca l textural and plasti -
city characteristics . Hi gh fills are us ua lly 
required in these areas. For this reason, 
careful soil exploration is required in order 
to properly eva luat e strength and compressi-
bility characteristi cs . Most of these soi l s 
are quite compressibl e and some are exceed-
i ngl y soft . In the northern part of the 
state, severe frost act ion may be expected 
if pavements are placed close to the water 
table . Careful consideration must be given 
to the protection of embankment s l opes during 
flood periods. Problems of erosion caused 
by seepage beneath the embankment or by the 
alteration of the hydraulic characteristics 
of the stream during flood f l ows should be 
anticipated . Such erosio.n in the river bed 
or on the flood pliTn may cause failure of 
portions of the embankment or of bridge 
struct ures . 
73. HUNTSVILLE LOAM (Plate 27) 
The materials of this soi l are 
typically medium textured , but may vary as 
described above. 
70 , 71. BEAUCOUP SILTY CLAY LOAM TO 
CLAY (Pl ate 43) 
The materials of this soi l are 
typically fine textured, but may become 
coarser at depths below 5 to 10 feet. 
382. BELKNAP SILT LOAM (Pl ate 44) 
The materials of this soil are 
typically medi um textured to a depth of about 
4 feet below whi ch a c l ay layer may be found . 
108. BONNIE SILT LOAM (Pl ate 45) 
Thi s soi l i s s imil ar to Belknap, 
except that its s urface horizon is usually 
1 ighter in co lor and more plastic. 
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APPENDIX 3 
INTRODUCTION 
This bibliography is not intended to 
contain a complete 1 isting of all pub! ica-
tions concerning the soi l s and geology of 
Illinois. On the other hand, it i s more 
comprehensi ve than a simple 1 ist of references 
and includes most of the pertinent information 
pub! ished before June 1, 1960. The references 
are arranged by physiographi c areas, begin-
ning in the northea stern pa rt of the state, 
proceeding to the northwester n and western , 
and then to the southern. No cross references 
are given, so when conducting a search on 
regions covering more than one area, it is 
advisable to check al 1 appli cab le 1 ists. The 
bib I i ography inc 1 ude s a 11 pub 1 i s hed county 
soil maps and reports of the Univers ity of 
Illinois Agricultural Expe riment Station. 
With the exception of topographic maps, most 
pub I ications of the Illinoi s State Geological 
Survey which deal with surfi cia l geology are 
included . The reports of the Illinoi s Cooper-
ative Highway Re search Project IHR-12 are also 
included. Most of the· latter are manuscript 
reports which are not available for general 
distribution, but are on file in the Univer-
sity of Illinois libr a ry. 
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